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Italvacoltj of Maryland, Collaga Park, W »7M) ai 
D. Curnatt {Dapirnaot of Fhjilaa and Aacrooooj, Iki'lt- 
■Kjr of Iona, Iowa City, IA 521*2) 
llilnt Foovarlaln’i graphical Mthod, thraB-dloantl* 11 
(Bypath caleulationa ara parfanad to avaluata iti H't 
intagratod growth of auroral klloutrls radlatloa (AW- 
tha ray tracing raoulta indlaata that vi«i «trn M- 
tlal wave Tartar 11a In tha local aaridlao plant tf 
tlmia to propagata In that plana and that, •*»! ,bw 
vavoa, thoaa with fraquanelaa near tha cutoff fra*oiW 
tfgwfl) rnfract aufaatantlally , oliariaa thoaa irith Ur 
quonalaa ual 1 abova tha outof f fraquanejr auffar Ulllj 
rafraotlon. U la alaa ahown that wavaa whan lolU* 1 
war. vantor Ua out ilda of tha local narldlaa pla»* 
propagata In tha longitudinal ■■ wall aa tha ridlil “ 
tha latitudinal dlroctiona, Tha rafraatlaa of tkt" 
wavaa in alio lilghly dapandant upon tha nave fraiowf" 
l.B. , wavaa with fraquanelaa naar f^ rafraot isMM* - 
tlally, whareaa wavaa with fraqueaelaa ouch tbo** Ig* 
undargo llttla rafraotlon. In ordar lo tait *H ely- 
tron ayelotron nicer wcclicnlca ■■ o wathed far l rt * n ’ 
tlon of A*X. a typical electron dlatrlbuUea IhcH"; 
wtaaurad in tha auroral ion* by tha U-J aetalllwi“ 
uoad to calculate path Intagratod growth! of r *f r *r; 
tatlva ray a. 7ho raculta of tfala atody ladluta »*' 
alactron distribution functlonc Ilka thoea aceenrcdT 
tha SJ-3 aatalllta ara pat aapabla of oa^HfJ 1 ** 
nolaa background to tha obiarvad Inteoeittai of cs*^ 

Ulcmatrlc radiation, and that nueh atcipit alcpci ^ 

at tha adgaa of tha laaa eon* ara raqulrad, f»* f***" 
wo of ouch distribution functions In tba w * flr r. l— . 
la plausible If ana aisumaa that baskecittared il> 
in this toglon bava eoerglai Ibis than a !• hoMfi 
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»*1 lo a significant flux of penetrating elfttfyjj^y 
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the level of oegnotlc activity *s higher «r'«v 
post-noon flight. A previous flloht trm fW'W 
tlon il to observed a largo flu* of drift 


non eiso Observed a largo flu* or dH» 

troni naar local dawn. Calculations of oleetren ^ 
ti-Aiactorle* in a nodal uagnotlc field ^ndKJ” 
under* te valuer of tha convection electric. no w H> 


naaorato valuer of tha convection electric- lHt 
causa significant local Hoe variations ■" Jui See* 1 
ting electron flu* at the western i?fi tW‘ 

Atlantic anomaly. These calculations it 

Slplo Station Is ■ihidowd- by easier^ Slbarli 
l» at local noon, but not (dim It is at Jpcal “f , . 
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Introduction 


Progress in long- period seismology has 
been considerable in lhe past Tew yean ow- 
mg to the availability oNigiial daia from 
well-calibrated worldwide inwrumcnig. The 
very long period International Deployment 
of Accelerometers (IDAj network [Agnerr n 
at., 1976] has provided many new measure- 
ments concerning boih earth structure and 
seismic source studies and demonstrated the 
usefulness of sparse global digital networks. 
The broadband Global Digital Seismograph ic 
Network (GDSN) network has given access to 
a large quantity of data whose exploitation 
can be readily automatized. 

Both networks have their shortcomings 
however, now expressed in the desire of ’ 
many U.S. scientists to develop a new global 
digital network better adapted to present re- 
quirements of geophysical research. In the 
very- long period domain (periods from a l K »ui 
100 s to 1 hour), the IDA network <m!v rec- 
ords the vertical component orgtnund mu- 
Hon, making informniion from horizontally 
excited modes of the earth unavailable It ’ 
also saturates tire first Rayleigh wave trains 
irom the lamest earthquakes, causing ;i loss 
°i data on direct source station piuhs. rcaut- 

ti f° r s,H,rre :,,ul sirutiiirt- studies. 

Inc Ci DSN network suifers froin vune non- 
Itneanty problems and. above all, the inade- 
quacy of instrument responses lor present 
needs of seismologists: The Seismic Research 
Obsem tones (SRO) network [Peimm, amt 

rnew 97 ^1 w ! lich is lJ,c constituent of 
UUbN, was designed mainly for dis. ■ imin.i- 
t|°n between earthquakes arid niKle.tr explo- 
sions. 1 

In the past few years, improvcmcius in 
technology', in Europe in particuljii, have led 
Q Hie design oi easy to handle, robust, well- 
raiiDraied. tlirce-coni]»onem hmadlwnd scis- 
mptneLers, with buiit-in flcxibiJiiy and uiitlii- 
P icily or tnsininicitui] responses ami a Imge 
™» 8 C [WukuuU find StrerJuivH, 

lif ’r i r °^ ras has also , H*n ni:ic<e in the de- 
gn ol digital recording systems with the iid- 
. 1,1 01 microprocessor icchnokjgv mid the 
increased capacity of magnetic recorders of 


low power consumption, Il thus became pos- 
sible to embark on die design of a new nFobal 
ong-penod digital network that would com- 

lh '«™»8 0 ,.« with improved ":, 

pab hnesand origmal station locations. 

At the fitsutut de Physique du Globe (IPG) 
m Paris, we Tell well prepared for this enter- 
prise, given out- long-term experience in 

07 C P /T d se,s , n,olo Hy l mid Routt, 
}™.J°t*rt ft at.. 1977], iiisini mentation, dig- 

hL'rt C I5£Si a " <I d ; i “ P^airtK [Blum Jd 

joberl. 1 959. Blum and (,,iub„. 1971] as well as 
our access to original sites through the nu- 
merous scientific cooperation programs dint 
r ranee maintains worldwide. 


GEOSCOPE Project! 
Specifications 


A ter u period of experimentation with the 
w 'eland t seismometers in our Saim-Sauveur 
,^!'™ ol 5 m . tl,e «ntcr of France \!i„uli. 
iys-l. tins project came to life in 19X1 as a 
joint ell.irt nr the IPG in Paris and Stras- 
^urg. sjtonsured by I NAG National 

d Asti nin imie et de Gcuphr'iqiie). It was hrsi 
meant to be a llirce-coinjwinem vets Innu 
nod (\ LP) net work to [ill gaps in i| K - g t ., ,. 
gntphual distribution and remedy the lark «if 
hoiT/uni als ol the IDA net win k. Koi pmnose 
of Loiiijiaiison, rill IDA itiMiiuneiii was run in 
[wiallcl with the Wirlaiidl vcuical seisuiotne- 
tei at Siiint-Saiiveiii (nr a jieriorj ,jf | y^jn 

Starting ill Ocudwr 1981. The comparative 
study of perlorinaiiccs anti especially of noise 
nail shown that similar noise levels are to be 
cxpvile.l fmiii Imth iiiMTUiueins with the ad- 
vantage ol wider dy uainii range for the U'ie- 
landt seistiKuneter [Romnou’h i und Agnrw 
1984]. 5 

It soon apjieaned. under tlie pressure or 
new developments in the held of digital seis- 
mology, that the potential of the instruments 
was not being used ai its best, and that with 
liulc additional effort die broadband (BRB) 
output inherent to the seismometers could 
also be recorded to satisfy the needs of re- 
search in the period range 1—100 s. If three- 
component VLP channels provide basic data 
for large earthquake investigations and for 



A Change 
for Reviews 


AGU s review journal, Review of r.n- 
pnpm and tynct Physics, began 20 years 
go with the title Reviews of Geophysics. In 
970 Ll,c title was changed to Review of 
GmMwicj and Space Physics (RCSP). Bv 
GU Council aciion in December 1983, 

fevVr4r m l ° RtVinM < G ^ rin * 

arS S nu,l,bcr of geophysics 

naL* in puL) ls lcd eac1 ' year, review jour- 
DU V ‘ a . n ever niore important role to 
uat«i .« 1 lC -^ 1 Utsl be c oniinually reeval- 
ilv In f SCe Lbcy mccl lI,eir responsibil- 

° r the iy p es ° r p a P ere 
1 979- loan 11 lb * s journal for tlie years 
memhp* 3nd n a com P aris oii of AGU 
according to section, one 
“ lhe resul ^ given in the table. 

in ihn S , SU ®® es i s tbal we bflve 8,1 imbalance 
Per* ^ papers published, More pa- 

e needed from members of the. Hy- 


drology. Ocean Sciences, Tectonopltysics, 
and some oilier sections while the good 
flow of papers is kept up from the Atmo- 
spheric Sciences, Planetology, SPR, and 
other sections. 

By allowing the name of the journal to 
revert lo Rrneuis of Geophysics, in agree- 
ment with tlie name of our Union, wc re- 
move any shadow of a doubt that all types 
of articles arc welcomed and needed by 
lliis review journal. We hope that mem- 
bers in those sections of AGU which were 
underrepresented will be further encour- 
aged to submit reviews. 

It takes more than a name change to 
change the nature or a journal, and we 
hope the readership will appreciate the ef- 
fort that the editorial stall is now making 
to promote timely and comprehensive re- 
views across the full range of our inters 
ests. 


J, R. Heii tzler 
Editor, liei’iews of Geophysics 
and Space Physics 


Section 


O^J^SHcfism and Paieomagnetism • 

^mology !' 1 •• 

s5«Ert.;K in: :;v 

Hydrolo^' G€ochemisl ' l 7. iind, Petrology 

J^onophysics 

fetology • , 

^J^gtary Relationships^: 


Papers in RGSP, % AGU Membership, % 


4.9. 
8.S 
6.9 
17.4 : 
9.7 
8.3 
•'•0.7' 

. 0.7 

14.6 

... 26.4 •- 


4.8; 

3.7 
10.0 

6.8 
13.4 
10.2 
17.0 • ' 

9.5 ;•; 
4 . 7 . 
11 . 5 ,.: 


the study' ol large-scale processes in earth 

PmSISnrn ^ ,, . ,,l P l,,s . are » f ^ndamenial 
importance in obtaining liner details both in 

SEtt! 1 s ‘ ruc,l,re They open 

u h ‘! dy wave Hnd .surface wave .sets- 

Ton i m’ S?™* ? 10 a l4 ,l >' n,ns > «»f wave- 
form mnddmg ledtmques to the records to 

be pmvtded by the network. Furthermore, 
he recording or t|,e BR1J cliniinets will \ K 
inipnrttni for participation in the collection 
regional data in connect ion with more lo- 
cal networks. 

_ 25®, W i c| a»‘li-Strcckeisen seismometers can 
proude signals up to 5 Hz. The BRB output 
is. for ex-nnple. recorded nt 20 samples per 

bruit. 19/8]. There is, however, a stringent 
constraint tor tin- GEOSCOPE piujcci. Most 
remote stations should have recording facili- 
ttes with an autonomy of at least 1 week. Our 
philosophy IS t» use well-icsted technology 
t at has proved high performance in remote 
sites. Owing to tlie storage rapacity of low 
power consunung recorders presently ai'ail- 

fnr ,1 nin rces 115 ,n M) l,sc CVC,U Election 

for the BRB output and (2) limit the sam- 
pling iaie to five samples per second. If the 
magnitude threshold is fixed 1o almni six. 
worldwide, allowing for additional triggering 
by possible small magnitude events and if the 
recording length per event is fixed in 2 
hours, five samples per seennd appears tn be 
die tipjjcr limn. 

Thus the specifications or the network 
presently retained are as follows: Almui 20- 
V s,il,K,,M " or ldwi(le, each equiiipcd with a 
( ( i rec-ci kit | j( ir ic , i i set of Wic la licit scisini„nc- 
lers. nml a digital recording system of low 
power consttinptiiiii, providing data simulta- 
neously in i wo- frequency hands: (I) VLP 
(very long period), with iiiiKuuiniis recoiding 
at a sampling rale of s; (11) BUB (hmad- 
hniul), rcti, riling on event deteiiion for 2 
hours, with, a sampling rate of live points ik.t 
second hi the present experimental S |;ig c . 

i he msiriinieni response turves nf Ixith 
channels are shown in 1-igm c |. When the 
mure , i-.wcir.il technology presently under 
Clevclupmcn 1 11 ,S pmved its performance in 
the held, u will he possible n. update the svs- 
iciii to lulls use the capabilities «>l tlie seis- 
mometer. Tile . seism, nuclei s have ken de- 
sci ibed in iletail by ll "niundt mid ShcrJu iu-u 
(I9X‘J|. The veil i L a| is a leaf spring leedliack 
wismnineiei id 20-s iiatunil fieri. id: the Iiiiii- 
zoin.ils .ire simple |ic.-itdiiliiin> with J O-cni 
Imuin lengih. All have ,i sciv small si/e and 
are well shielded hum pressure and tempera- 
lurc v.iiiaiiuus l.y void glass jars .mci several 
layers uf msiil.it it tg maierials. Theii dviiuinit 
range is ab-.m 14U dU at the i.iiipm u( ik- 
analog units. 

T^.rertudiugxv,, h I,, -mg 

tested, rite Inst one has been designed h\ (i. 
kreckeisen. It records on digit al magnetic 
cartridges with a CH|Mcity of 1-2 million sam- 
p es aikl has gam rdiiging dynamic range of 
about 114 dB. A second system lias been de- 
veloped independently at IPG in Strasbourg. 

, t erivci ! :i low power consuiiiing 
PCM acquisition system which lias been de- 
veloped lor a mobile network ol portable 
short-period stations; 4fin,000 samples can be 
Sl ? Tei ! 0n n , ' l,ul,r regular audio tape 
l .™ll" ,l,c s V 5len ' currently being tested in 
the GEOSCOPE station in Kerguelen. The 
dynamic range uf the recording system is 
presently 1 14 dB. Both systems are designed 
to be well adapted to installation in remote 
uncomfortable sites. 

While these systems are being tested, most 
stations are temporarily equipped with a sim- 
ple DATEL cassette recurder. This restricts 
us for the time being to recording only the 
VLP channel on all three components. The 
station at SSB has just been equipped with 
the new Streckeisen recording system, and 
the station at Kerguelen Islands (PAF), bene- 
fiting from nine-Lrack tape recording facili- 
ties also records a very long period channel 
with a broadened response to higher fre- 
quencies, called HGLP, as well as the vertical 
BRB channel at a rate of one sample per sec- 
ond. r 

The data are sent back via airmail to the 
IPG in Paris (through Strasbourg in the case 
of station PAF), where a data center is being 
equipped, to unpack, verify, and transfer the 
data to nine-track tapes for distribution to 
potential users worldwide. The format for 
the final nine-track tapes is a hybrid between 
the IDA and GDSN formats, which should 
make retrieval or data as simple as pnssiblc. 
Real-time transmission of data is currently 
under study, in cooperation with INAG. An 
experimental system is currently being in- 
stalled at Saint-Sauveur (SSB). 


IQ B 10* 
PiHiBD I tail 


10 ® 


■ 




m 



wsSu 








\m 



Wm 

■ 





IB 

Wa 




i5 

Ell 

■ 

m 

IH 


10° 


s' S 
y 
s 


fig- l. Instrument response curves of 


Wie&n* 

pared to IDA ami long-period SRO re- 
sponses. 


Tech fusel ic Hochschnle (ETH) (Zurich) will 
be upgraded ti.join the GEOSCOPE network 
(Azotes, Iceland, ami possibly western Cana- 
da). when the digital recording system, now 
m an experimental stage, will have reached 
ns tinal version. 

For the years 1UB5-I9HG wc plan to install 
more stations in sites cnsilv accessible for 
France (Tahiti, Dumont d ; Um|] c j„ Antarcti- 
ca) or ui cooperation with other countries, as 
is presently the case fur Algeria and the Unit- 
ed States. 

So l nr. the sites installed have liL-nefiticd 
rom pre-existing facilities, mostly seismic ob- 
serya tones, which have not required the 
building.. I vaults and die design of data 
livinsniissmn systems to removed recording 
sues. In tlie st at terns planned lot I9HI, J)ji- 
,|,i ui. french Cm vans, and Noumea, this is 
necessary. A seismic vault lias ahead v Ik-cii 
kuh in Dlikmli. Sites ate eat el. illy chose., to 
be shielded front winds and niltet amu.si.lier- 
’t pertmlKitHHis, Inn for the lime being wc do 
not intend n. bury the instruments in depth. 

Scientific Potential 
of the Network 


Present Status of the Network 


Tlie three stations now running For. over a 
year are SSB (Saim-Sauveur, France), PGR 
(La Reunion, Indian Orean), and PAF (Ker- 
guelen Islands). The network counts five op- 
erational staiions as of May 15, 1984: One 
has been installed in October ID83 in Taman- 
rassei (Algeria), in cooperation with the 
ONRS, arid another one has been Installed In 
Wallace Observatory (Cambridge, Mnis.) in 
■ cooperation with ihe Massachusetts Institute 


Rccem ciliserviitii.ns -if eigen Ia -,i, J( | s illl( | 
.ijii-iituUK.ii ol sillier, lid al tiindcs Irom die 
A netwi.ik have leil to the improvement ol 
.tveragee.u ill mudeh hut .ilso to die discov- 
ery of spet ihe |)aitenis „f .V velncilv heieroge- 
."” ,v ,1 ; i ‘ u IN* r tl.tiisiiiou zone 

\Sihu; and furd.ni. M»8|;.V fa%bn*tai. IMXLM 
Regionalized n mile Is ol iJ, t . van \ t | lll%c j JW|| 
jiitprmcd in the p;ist feu vears k using data 

iSSi 1 U 'i P A ,lC, V‘ ,rk ««'/ *lrm. 

."I J11, i iremi other drgiral suit imu, iri i>:u- 
tftiikr stations iust.illcil in the imsi in France 
am! die P.mfu (>. ean U IK; \M„„, , t ,„t 
/•■». r.G I; /.An i'f,it., |{I71 i. L.'teriur. |‘»wt|. 
Kecemly. maps ol lateral heieicgeneilv in die 
man Me have been -.1. mined f.oir, low-order 
spherical liarnumic exp.iii.sinu of phase veloc- 
uy data from the IDA. GDSN. and World- 
wide Standard Seismograph tUU'SSN) net- 

WOrk , S J^ et ,li ‘ Sul » mu «nd Sour- 
mu, JU83; Dzjmvrisfti and Waodtw mr. 1984]. 

On die other hand, attempts at resolving die 
qiiesiKiii of anisotropy in the upper mantle as 
raised by the PR EM model [Dwomki and 
Aiidmon, 1981] and many regional surface 
wave studies, including overtones [LMque 

b " n P^-i.ing Hour,,, 

S velocity and its anisotropy are two param- 
eters whose heterogeneity plays a key role in 
geodynamics. S velocity can be related to den- 
sity. which governs mantle dynamics, while 
anisotropy can be related to lines or con vec- 
UV « f R‘ V: m 0t,ler words * lo mancle kinetics. 

« nile many more interesting results are to 
be expected from the existing digital net- 
works. some or their limit at ions make the 
project GEOSCOPE attractive and necessary. 

To attain a better resolution of lateral het- 
erogeneity, a better distribution of stations is 
necessary. This means more stations but also 
a more homogeneous distribution around the 
earth. Front this point of view, GEOSCOPE 
stations in the Indian Ocean and South fctclf- 
tc are bound to play a decisive role. 

To reduce the uncertainty in the odd order 
terms or spherical harmonic expansions of S 
velocity, It is necessary to be able tu use sur- 
face and mantle Rayleigh wave trains in. di- 
rect source station paths. Willi a large dy- 
namic range, the GEOSCOPE instruments 
are well suited to this purpose. To study an- 
isotropy, one must analyze simultaneously 
Love and Rayleigh wave trains. Tlie three- 
comppnciit configuration or GEOSCOPE sta- 
tions is again appropriate. It is also the rase 
lor depth resolution or S velocity lietcrogenc- 
in«. Figure 3 shows examples, on the longi- 
tudinal components, of phases rich in long- 
pcrKrfRaykigh.svnve overtones (X phases) at 
two dijerem CEOSCOPE stations and for 

two dinerent events. Regionalization of such 
overtones will notably increase spatial and 
depth resolution of heterogeneities [Okat and 
Jo, 198SJ, whose study was unt il how pFacti- 


Artlcle (cunt, on p. 75 di 
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Of Teclinblogy. Figure 2 shows die geograph- 
ical. distribution of the existing 1 and i planned 
.stations. By the .end of 1984, eight stations 
should be in operation. In addition id the s 
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rally limited to the analysis of the fundamen- 
tal mode alone, for example, in oceanic areas 
[Morttagner and Jabert, 1981, 1983]. With this 
perspective the hope is raised that it will soon 
oc possible to obtain information of primary 
importance on the convective regime within 
the man tie of the earth. 

Owing to the broadening of the frequency 
band up to I Hz, the GEOSCOPE records 
will permit the study of smaller-scalc struc- 
tures. Long- period body wave modeling is 
particularly well suited to investigate mantle 
transition zones, and hotly wave correlation 
techniques, tts used by Siarh and Forsyth 
[19881, wiW permit the investigation of deep 
lateral variation of velocity. Figure -1 shows an 
example oF long-period body waves recorded 
in the Kerguelen station. The structure of the 
lithosphere and, in particular, the nuestion of 
possible coupling between seismic tfiickncss 
of it and anisotropic parameters, as raised by 
A nderson and Regan [1983], could be properly 
addressed by making full use of Love and 
Rayleigh wave data provided by the three- 
coni portent broad band output of the GEOS- 
COPE network. 

Progress has also been considerable in the 
past few years in the domain of long-period 
source studies, owing to the rapid analysis 
made passible with the availability of digital 
data. 

Source parameters for the larger earth- 
quakes that have occurred in the past 5 years 
have been retrieved from the IDA network 
[Kanamnri anti Given , 1981 ; Silver anti Jordan, 
1983], yielding in forma lion on the king-peri- 
od behavior of the sources. It appears that in 
many rases an estimate of depth uf source 
can siUn lie obtained It tint very long period 
data alone [llnmtinawict and Gvillemant, 198-1]. 
Waveform modeling of the first tens of min- 
utes of the long-period GJDSN records has 
also permit ted to complement the automatic 
compilation of first-arrival data by informa- 
tion on source parameters and depth of rela- 
tively siimII earthquakes [Dzieuomkt ft ni, 
1981]. 

The new dam that GEOSCOPE cun pro- 
vide will increase die resolution in long-peri- 
od source studies by complementing azimuth- 
al station distribution and, again, providing 
three -component data nn the first Rayleigh 
and Love wave trains. Source studies using 
body waves will also benefit fnnn the avail- 
ability of broadband data. For example. Choi 
and Boatwright [1981) have shown how in- 
creasing the frequency band of the signal to- 
ward she tier periods is important for die 
study of variation with frequency nf at ten u a- 
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Fig. 4. Example of long-period body 
waves recorded in the GEOSCOPE Ker- 
guelen station (PAF). 


tiott and details of seismic sources, such as di- 
rectivity and rupture process. To achieve this, 
scientists have to coralline long- and short-pe- 
riod records, a disputable process which can 
be avoided with the broadband data provided 
by GEOSCOPE. 

Conclusion 

The GEOSGOPE network represents a new 
experiment in global networks that incorpo- 
rates to date technological achievements and 
is geared toward satisfying the requests of 
present-day geophysical research. As such, it 
is bound to become a basic tool of seismolo- 
gists in the next 10-20 years. 

Out of 20-25 stations planned in the next 
5 years, five are operational, and three more 
will be installed by the end of 1 98-1 . With its 
present setup uf international cooperation 
(e.g., that planned with ETH in Zurich), we 
hope that GEOSCOPE will become the core 
of a denser future international network, 
with Conn iljutioris from several oilier coun- 
tries. 
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Melting Diamonds 

For the first lime, scientists have docu- 
mented the direct melting of diamond, the 
hardest known substance. The evidence may 
help confirm theories that carbon Is in a liq- 
uid state at the high pressures and tempera- 
tures or the earth’s mantle. Evidence oF melt- 
ing had been discovered previously only 
when graphite was used as die starting mate- 
rial. 

Four geologists at Cornell University were 
conducting mineralogy experiments in which 
temperature and pressure conditions of the 
earth’s interior are simulated using a yttrium- 
alum inum-garnet <YAG) laser as a heat 
source and a diamond anvil cell, capable of 
generating pressures greater than 450,000 
limes atmospheric pressure at sea level, con- 
taining a mixture of potassium bromide and 
graphite. During the course of the research 
last February, the laser was inadvertent ly run 
at a higher power density than planned and 
caused damage to the race of Ihe diamond 
anvil: 

Closer examination of the anvil revealed a 
smaU. smooth filrrovt about 0.1 mm Ion* 
(Figure 1) According to tlt<r scientists, report- 
ing m die August 31 issue of Science, smalL 
droplets of,potassjum bromide were.suspend- 
ed bfc ow the surface of the Furrow. Further 
examinahon showed diet the droplet* were ;; 


completely encapsulated in the melted and 
resolidified diamond, evidence that melting 
had actually taken place. “Fracturing w0 . . 
not produce such smooth surfaces, gra pm 
zation would not produce transparent n« l 
al, and oxidization would resuh in 
rather than redistributed material," wrote 
searchers Jon S. Gold, William A. BasseU. 
Maura S. Weathers, and John M. Bird* 
After realizing what had happened, Uic . 
team repeated the experiment without usi 8 


Fig. I. Scanning electron 
reveals small Furrow in face of tlxc 
mond anvil (photo courtesy or.Gofn? 
University). : - • f T \.v. ' y jr -v 
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graphite- Although a much lug l it r tempeta- 
ture was needed, the initial results were du- 
plicated. The researchers theorize that the 
gtnphiie might play u tolc in initializing the 
melting of diamond. The geologists will next 
attempt to measure the tcnqierainie of the 
diamond For the instant (21) nanoseconds) 
that it is in a liquid siaie. 

Quake Research 
Proposals Solicited 

The U.S. Geological Survey invites propos- 
als for research contracts aucl grants under 
the coiiiimiing Earthquake Hazard Reduction 
Program. The proposed research must be di- 
rected toward t lie goal of identifying, evaluat- 
ing. and characterizing the immediate and 
long-term seismic hazard. Program objectives 
and tasks required to achieve iliosc objectives 
are described in Proposal Information Pack- 
age RFP-1586. 

Written inquiries concerning this program 
and requests for Proposal Infoimniion Pack- 
age RFP-1586 should be addressed to Con- 
trading Officer, U.S. Geological Survey, MS 
285, 345 Middlefickl Rd„ Menlo Park, CA 
94025. Proposals will be due in early Febru- 
ary 1985. It is amici|Kited that f unding of se- 
lected programs will’start on or after October 
1. 1985. 

This hum item tens eonlrihuled by J . H. Piltike. 
Office of Earthquake Studies, External Research 
Program, U.S. Geological Survey, Menlo Park, 
Calif. 

NSF Fellowships 

The National Science Foundation (NSF) 
has announced that 650 fellowships will be 
awarded next spring for advanced study in 
science, mathematics, and engineering, in- 
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Cover - Artisf’s stylized represeitlation of 
“IJ ,e highlights of San Francisco, host to 
AGVJ's 1984 Fall Meeting. Timeless and 
pleasing— with fine restaurants, temperate 
December climate, and the charms of Chi- 
B 0 *?. Ghirardelli Square, Fisherman’s 
Wharf, Nob Hill, and North Beach— San 
rrancisco is an elegant city ami an Ideal 
Pack drop for AGu’s scientific sessions. . 
i h i* Y e ai”s meeting will be held December 
*; 7 the Civic Auditorium. Housing' res- 
ervation deadline is October 91, Meeting 
:Pri.registraiion deadline is November 9. 
et Ses^pn Summary and Housing and ' 
•^gist ratioti- forms in this issue. (Covqf de- 
gned and drawn. by Dae Sung Kim.) J 


eluding interdisciplinary and muliidis- 
cipliiiary areas. The fellowships arc available 
to citizens and nationals or the United States 
and will he awarded on the basis of merit for 
lull-time study. Fellowships are available in 
three categories, including 540 graduate fel- 
lowships. 60 minority graduate fellowships, 
and 50 North Adamic Treaty Organization 
(NATO) postdoctoral fellowships. 

The graduate fellowships include a stipend 
of ?l 1.000 for a [2-montli tenure and a cost- 
ot-eriucaiion allowance of up to $6,000 per 
year to be provided to die educational institu- 
tion ui lieu of tuition and fee charges. These 
fellowships are renewable for up to S years, 
depending on availability of NSF funds. Ap- 
plication deadline is November 21. Fellow- 
ships will be awarded mid-March 1985. For 
more information and applications, contact 
tlte Fe|loivship Office. National Research 
Council, 2101 Constitution Are., Washington, 
DC 20418 (telephone: 202-334-2872). 

Tire minority graduate fellowships are 
available to students who are members of mi- 
nority groups. Minority students may also ap- 
ply for the fellowships described above. The 
application deadline is also November 21, 
and awards are also expected in mid-March. 
Information, including other eligibility re- 
quirements and applications, is available from 
the above address and phone number. 

The NATO Fellowships arc available for 
study outside the United States in a NATO 
member country or a neighboring country 
cooperating with NATO. A stipend of $1,500 
per month for periods up to 12 months and 
limited travel and dependency allowances are 
provided. Applications must be submitted by 
November 1. Awards will be announced in 
late February 1985. Further infhnnaimn and 
applications aie available from the Office of 
Research Career Development, Direcioraic 
for Science and Engineering Education, Na- 
tional Science Foundation, Washington, DC 
20550 (telephone: 202-357-7536). 

NSF is also offering postdoctoral fellow- 
ships in mathematical sciences ami plant ami 
environmental biology. For in fori nation on 
mathematical sciences, contact Alvin Thaler, 
Division of Mathematical Sciences, NSF (tele- 
phone: 202-357-9764): for plant biology, con- 
tact H. T. Huang, Division of Molecular Bio- 
sciences, NSF (telephone: 202-357-9782); fur 
environmental biology, contact William |. 
Riemcr, Division of Biotic Systems and Re- 
sources. NSF (telephone: 21)2-357-7332). 

Science 

Employment 

Rapid growth in private sector high-iech- 
nolug\ comjMiiies Luuplcd with the expected 
unprecedented U.S. peacetime defense build- 
up paint an optimistic picture for future em- 
ployment in scientific and engineering fields, 
according to forecasts by the National Science 
Foundation (NSF). Between 1982 and 1987. 
up to nearly 750,000 new positions will be 
created in scientific, engineering, or technical 
fields, o new NSF report states. By 1987 these 
occupations will account Tor 4 million jobs, or 
3.5% of the total U.S. work force. New posi- 
tions in the earth sciences are predicted to in- 
crease about 2% per year. 

Computer systems analysis and program- 
ing, aeronaut ical/astronamical engineering, 
and elcarical/clecironic engineering will rep- 
resent the fastest growing segments in which 
shortages of qualified personnel are expect- 
ed. The greatest demands will be placed on 
computer fields, where NSF forecasts that a 


reliance cm new graduates alone would result 
in a shortfall of 11 5.000 to I4U.0UQ personnel 
by 1987. NSF wants Lhat these shortages may 
lead to an unhealthy dependence on relative- 
ly inexperienced or undcrqunlified person- 
nel, 

Employment in scientific fields alone is 
projected to increase at a slower growth rate 
of 3.0ft to 4.1% per year, although this is still 
twice as high as that predicted for the genera] 
U.S. work force. Science and engineering em- 
ployment has already begun to outpace 
growth in the general work force. Gomn liter 
systems analysis will be the fastest growing 
science occupation, according l« NSF. De- 
mand for earth scientists, including geolo- 
gists, oceanographers, and marine scientists, 
will also increase by about 2% a year. To a 
lesser extent, NSF predicts a growth in de- 
mand for scientists and engineers in acade- 
mia as new positions are created “to meet fu- 
ture training needs." Non manufacturing in- 
dustries will maintain their importance tu 
science employment, accounting for oue-ihird 
or both the predicted growth and total num- 
ber of personnel in science occupations bv 
1987. 

According to NSF, the study, "Projected 
Response Df the Science. Engineering, and 
Technical Labor Market to Defense and Non- 
defense Needs: 1982-87," is the first to ac- 
count Tor personnel shifting from one occu- 
pation to another as well ns new personnel 
entering the workforce. A set of economic 
and defense spending detract eristics provid- 
ed the basis Tor the forecasts: strong versus 
weak macroeconomic conditions and defense 
spending levels equal to projected 5-year in- 
creases versus levels somewhat lower. Accord- 
ing to NSF. pcrfni niaticc of the U.S. econo- 
my and defense spending during llic first 
year and a hall of the study (1982 through 
mid- 1983) tend to support the forecasts. A 
stronger economy than expected lias general- 
ly offset slightly slower defense spending. 

New Astronomy 
Satellite 

A new NASA astronomy satellite designed 
in probe the extreme nhr.i violet (KUV) IkiiuI 
is si lied tiled to lie launched from the space 
shuttle in 198N. Called the Extreme Ultravio- 
let Explorer (El'VE). the satellite's initial ob- 
jective is to make the first all-sky map in the 
EUV kind nf die elect minagnetii spectrum, a 
band between ultraviolet and X ray light 

EUVE, in be stationed ill orbit at an alti- 
tude of about 550 kin, wilt cart v fuiti 40-crn 
ultraviolet telescopes to he used to uwlim 
the survey and jImi .« spec in nuclei ioi.nr> 
out detailed observations ol new EUV st hi vies 
and stars. 

NASA's Jet Propulsion Laboratory Ij PL) 
w ill manage the project. The Space Sciences 
Laboratory of the University of California, 
Berkeley, will supply the scientific instru- 
ments. 


Vannevar Bush 
Award 

The National Science Board (NSB) has an- 
nounced that nominations for the Vannevar 
Bush Award are now being accepted. The 
award is given la a scientist who has made 
outstanding contributions to science and tech- 


nology through public service activities. Nom- 
inations are tnic January I. 1985, Informa- 
tion and guidelines are available from (he 
National Science Board, 1800 G St., N.W*, 
Washington. DC 20550. 

The award was established in 1980 by the 
Science Board in commemoration of the 3 Dili 
anniversary of the National Science Fnundu- 
tinn (NSF). Vannevar Bush, acting on advice 
from President Roosevelt, recommended in 
1945 dial a foundation lie established let lie a 
focal point for tlte federal government's activ- 
ities in science and technology. NSF whs cre- 
ated 5 years later by Congress. 

Geophysicists 

Clifford J. Murino has been Ruminated as a 
member of the National Science Board. Mur- 
ino is president of die University Corporation 
for Atmospheric Research. 

Grover E. Murray will become the first hon- 
orary mcml>er of the American Institute of 
Professional Geologists (A IPG). Murray is 
former president of Texas Tech University 
and Texas Tech Uuivcraily of Medicine. Allen 
F. Agnew, a geologic consultant and college 
professor, will receive the institute's 1984 
Public .Service Award. Both will lie honored 
at A IPG’s 21st annual meeting, to he Itch I on 
October 18 in Orla'iulo, Fla. 

Thomas B , Nolan , former director nf the 
Department or the Interior, received u special 
award for his 60 years of service with die 
U.S. Geological Survey (USGS). He began 
working Tot the URCS as u junior geologist in 
3924 after receiving a Plt.D. in Geology from 
Yale University. In 1956, Nolan lieciimc cl tier 
of the USCiS and cvcimudly served us head of 
Interior Tor nine years until 1965. Nolan, 
now 83 ycnis old. cumin lies to work Tor the 
LfSGS part time as a research geologist. 

Manik Talwani has Ixrcii named recipient 
of the 1984 George P. Woodard Award of 
the Geological Society of America. Talwani, 
chief scientist of (hi If Research & Dcvclujt- 
incut (ami (Kitty's Exploration Division, will 
receive tlte awaid in November at the annua] 
meeting of the Geological Society in Reno, 
Nov. 



Thomas R Nolan 


Correction 

Because or an editorial error, four ref- 
erences were incorrectly cited in the arti- 
cle entitled "Historic Cartographic Evi- 
dence for Holocene Changes in die Ant- 
arctic Ice Cover" by joint G. Wcihaupt, 
published in the August 28, 1984 Eos. In 
the middle column on page 495, the ref- 
erence lo Figure 3 should be to Figure 2. 
In the first column on page 496, both ref- 
erences to Figure 4 should be to Figure 3. 
In the same column, the reference to 
<Vfuru/tf{l540] should be to \\’tbsler\ 1 982). 



It's the Water That 
Makes You Drunk 

Edited by Chris Garrett and Carl Wunsch, 

Ref. Ser. 84-5. Scripps Institution of Ocean- 
ography, La Jolla, Calif-, 1984. 

Reviewed by E. J. Kali 

It's the Water Thai Makes You Drnik is billed 
as "A Celebration in Geophysics and Ocean- 
ography— 1982” in honor of Walter Rutin 
65th birthday. October 19, 1982. It consists - 
of 14 contributions of variable length and Bit 
entertaining autobiographic sketch by the • 
honoree which updates and fills in some 
Freudian omissions in an earlier autobiogra- 
phy. The authors, an Invited group rrom 
among the celebrants at.a 2-day birthday par- 
ty, are a diverse group of geophysicists [ sclectr 
&u> represent the wide spectrum of Wallers 
scientific interests (and occasional achieve- 
ments. as Walter himself might say) over the 
last 4 decades. Thus, among others, Watts 
Hasscltnan .writes on surface waves, Chris ; 
Garrett oh internal waves, Stanley Flatte on 
sound waves. Gar) Wunsth on acoustic to- 
mography, Peter Rhinos on the general oce- 
anic circulation. Dave Cartwright on ocean 
ddes, Gordpn MacDonald on atmospheric ■ 
chemistry, Kurt Lainbcck on die earths rota-, 
: to. „,d Jcho-Tukt, oil 
, Unrestrained by the usual standards ^ ref- 


ereed journals, the articles vary considerably 
in rigor and vigor, but the volume is incon- 
irovertibiy a unique birthday present to an 
incontrovertibly unique oceanographer. The 
authors tend to give a very personalized his- 
tory of the developments m their fields over 
the scientific life span of W. M. and in that lie 
both the strength and weakness or the vol- 
ume. As acknowledged leaders of their re- 
spective fields, their viewpoints are of much 
interest. Nevertheless, one should accredit 
the bulk of the hours spent reading ngainst 
leisure rather than working time. 

We arc told that the autfiors/speakers were 
given no instructions other than to be witty 
and profound. One occasionally senses at- 
tempts in those directions. For the lack of 
profundity, i we might be thankful; but the 
general lack of Wit which die opportunity in- 
vited is disappointing. Per [taps even at a . 
birthday party we arc unable to shed the ve- 
neer of sobriety so relentlessly imposed on us 
by humorless editors of professional journals. 

Among the articles I found stimulating was. 
that of Hasrelman which starts with the • 

(in ) famous H. 0. Publication 601, by SverdrUp 
and Munk in 1947, and leads us through , 
three' generations of surface wave mqdels'ihat 


feet of internal wave breaking on vertical dif- 
fusion in the ocean. Lam beck tells the partic- 
ularly interesting story of geophysicists uf 
various disciplines attempting to assess the ef- 
fect of perturbations of their media on the 
earth's rotation. Here oceanography has been 
well served to have W. M. as our spokesman, 
who has sought a key in die astronomical 
data with winch to unlock information about 
the restless ocean that. may not be accessible 
in any other way. Tiikev's discussion of overt 
and coven spectral analysis is a gem. 

Historical footnotes nnd several unabashed- 


ly anecdotal articles by Roger Rcvclle. Henry 
Stommel, and others try to give us a glimpse 
of W. M., the man anti the scientist. For the 


struggle .to improve upon the empirical wave 
prediction models. 1 appreciated Garrett's 
passing lightly over the birth arid adolescence 
of the Garrett and Munk universal Internal . 
wave spectrum and focusing instead on what 
initiated the 'inquiry in; the first place: the ef- . 


most part, they pule when compared lo Wal- 
. tcr's autobiography. But then, who else 
thought to describe an unbounded solution as 
the ‘Tjjuana boundary cot id it ion" (topless ‘ 
and bottomless), and. then got il into print? 
He describes bis selection or .scientific areas 
of endeavor as determined by his. dislike or 
rending and his fascination with new tech- 
niques ant) instrumentation. The result has 
been a busy bee, alighting down on one Bow- 
er after another, cross-pollinating and mak- 
ing honey for the rest of us to savqr. Howev- 
er, the novice who niighL wish to follow this ; 
recipe should also keep in mind the moth 
which is attracted from one light source to 
another but only succeeds in temporarily cast- 

• • Books front, m p. 756) 
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Books (foul. /mm p. 755) 

ing its own shadow. What makes W. M. so in- 
genuous is that he would be the first to alert 
the young scientist of just this danger. 

A belated happy birthday from all the 
readers who will enjoy this shared present 
with you, Walter! 

E. J. Kali is with the Lnmont-Doherly (leologi- 
cal Observatory, Palisades, NY IU96-I. 


this field. Most of this information is also im- 
portant for understanding the processes of 
gas-exchange at the gas-water interfaces in 
pore solution and groundwater systems, 
Thus, this hook offers valuable information 
and is a recommended addition to the librar- 
ies of all scientists and engineers working in 
environmental science and technology. 

Georg Matlhru is with the Institute For Geology 
and Paleontology, Kiel University, Kiel, Hfaf Ger- 
many. 
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Gas Transfer at Water 
Surfaces 

Wilfried Brutsaert and Gerhard H. Jirka 
(eds.), D. Rcitlcl, Hingliam, Mass., x + 639 
pp., 1984. 378. 

Reviewed by Georg Matlhess 

The burning of fossil carbon compounds 
causes an annual rise of about 0.2% of the to- 
tal atmospheric COa, which is about 50% the 
annual output or manmade CO2. One of the 
major reasons for this beneficial phenome- 
non is probably the CO* uptake by the ocean 
water. A thorough knowledge of Lhis process 
is needed for a prediction of' the long-term 
impact of the-u.se uf fossil fuels on the envi- 
ronment. The example indicates that mass 
transfer across Lhc gas- water interface is an 
important, aspect in the geophysical, geo- 
chemical, and biorhcmcial cycle »r natural 
and manmade substances. It regulates the 
transition between the dissolved state in the 
water and the gaseous state in the atmo- 
sphere. The knowledge of the air- water ex- 
change is probably the most advanced of all 
the transport processes between environmen- 
tal compartments. Nevertheless, there is stilt 11 
need for a Irene r tin tiers landing of this inter- 
facial mass transfer, which is a critical factor 
of great scientific and practical relevance in 
assessments of the various pathways of wastes 
in the environment and for their engineering 
management. 

Tliis buok is based on 59 papers presented 
at an Inter national Symposium on Gas Trans- 
fer at Water Surfaces, held at Cornell Univer- 
sity, Ithaca, N.Y., from June 13 to 15, 1983, 
which was span sored hy the American Geo- 
pliysiiid Union and other organizations. The 
symposium covered a wide variety uf physical 
phenomena involved in gas transfer occur- 
ring over » wide range of sleUcs. The ex- 
change mechanisms include diffusion (volatil- 
ization or adsorption). dc[K>sition in associa- 
tion with particles both dry and wet, 
dissolution in rainfall, and such complex phe- 
nomena as waves, sprav. and bubble forma- 
tion due to the turbulent motion of air and 
water at their iuierface. This very complex 

f irublem has been approached by scientists 
rom different disciplines and problem areas, 
such as physical chemistry and chemical engi- 
neering, fluid mechanics and hydrology, hy- 
draulics and environmental engineering, geo- 
chemistry, oceanography, climatology, and 
met ero logy, often using greatly differing ana- 
lytical ana experimental techniques and 
methodologies. The cooperation of these dif- 
ferent disciplines is not yet well established. 
Thus, the symposium was intended to pro- 
vide an open forum for interdisciplinary dia- 
logues and discussion . 

The hook contains a selection of seven in- 
vited and 52 submitted papers organized into 
the following seven chapters: ( I ) Physico- 
chemical Fundamentals. (2) Turbulence Near 
Gas-Liquid Interfaces, (3) I nLer facial Motions 
and Instabilities, (4) Conceptual Models and 
Parametrizatious of Gas Transfer, (5) Field 
and Laboratory Experimental Techniques, (6) 
Climate and Oceanographic Applications, 
and (7) Water Quality and Engineering Ap- 
plications. The book is loosely organized be- 
cause of the lack of a straightforward system 
for the treatment of the wide range of pro- 
cesses involved in gas transFer and the multi- 
disciplinary approach to this complex scien- 
tific field. There is some overlap m subject 
matter, which, according to the editors, was 
"not only unavoidable but actually intentional 
and desirable." However, the advantage of 
this overlap, the indication of interconnec- 
tions between diflerciit concepts and ap- 
proaches, would be more useful for the read- 
er if the editors had provided a subject index. 
Beyond the inherent weakness of a sympo- 
sium book, the editors succeeded in present- 
ing a collection of individual papers as .1 book 
with good layout, very readable, with a mini- 
mum of spelling errors, and generally good 
figures. Its invited general papers and spe- 
cialist papers provide good information on 
the stale of the art or knowledge rind tech- 
niques ami of the relevant developments in 


ATTENTION SUBSCRIBERS! 

Beginning in 1985 
Reviews of Geophysics 
and Space Physics 
will be titled 

Reviews of Geophysics. 
Approximately 600 pages 
to be published in 
Volume 23. 1985. 


Energetic Ion 
Composition in the 
Earth’s Magnetosphere: 

A Volume in the 
Advances in Earth and 
Planetary Sciences Series 

Edited by It. G. Johnson, D. Reidcl, Hing- 
ham. Mass.. 438 pp., 1983, S93.50. 

Reviewed by D. J. William 

This book originated from 10 invited pa- 
pers presented at the Symposium on the Role 
of Ion Comjjosiiion in Understanding Mag- 
netosphcric Processes, which was held in Au- 
gust 1981 in Edinburgh. Scotland. Now, 15 
independent papers comprise the volume, of 
which five arc theoretically oriented and 10 
are observational in nature, being principally 
summaries of earlier work. 

The opening sentence of this volume be- 

f jins, “In more innocent times it was lie- 
ieveil. . ."—a wonderfully appealing intro- 
duction to ninny nu exciting talc of adventure 
and cnclianiiiiciii. While the remaining prose 
does not match the spirit of this introductory 
plinisc, the story told collectively by die 15 
papers is, in proper perspective, exciting and 
adventurous. The implied loss of innocence is 
a reality and was, to my mind, necessary. It 
was necessary in order to establish a truer ob- 
scrvaiioiinl framework for magneiospheric 
physics and to get 011 with the effort of trying 
to understand this cosmic plasma environ- 
ment in which we reside. However, the spirit 
uf that early innocence must he kepi alive if 
wc aie to see the excitement and beamy in 
the present and future phases of our te- 
searcli. 

Nuw tn die present (and less innocent) 
limes and the review. The theoretical papers 
ranging fruni general principles to model and 
simulation calculations are well written, 
thoughtful, and. in general, very good. Not 
only are polar wind model calculations and 
expected atmospheric effects or precipitating 
O f ions presented in detail, but an illumin- 
atng discussion of a geophysical analogy to 
the rich getting richer also is presented (this 
latter and politically revealing (?) discourse 
can he found on page 6). However, there are 
not enough theoretical papers to present a 
comprehensive review of the role of ion com- 
position information in both determining and 
diagnosing important magneLosphcric physi- 
cal processes. For example, there is an excel- 
lent paper concerning the transverse accel- 
eration of ions on auroral field lines, but 
there is no similarly detailed theoretical dis- 
cussion oF parallel acceleration of ions on 
magnetic field lines. 

On the other hand, the observational pa- 
pers do present a comprehensive review of 
what was known concerning magneiospheric 
ion composition in early 1982 (the papers 
were received at the publishing company be- 
tween February and July 1982). Further, the 
bulk of the observational papers represent 
both a major contribution and a testament to 
the success oF the International Magneio- 
spheric Studies (IMS) program, particularly 
in the area of magneiospheric composition. 
Prior to the IMS and to the results presented 
in this volume, initial composition results had 
been obtained from instrumentation onboard 
rite U.S. Air Force satellite I971-089a. These 
very fine results from the Lockheed group 
showed for the first time the possible impor- 
tance of the ionosphere as a source of mag- 
nctospheric panicles. However since these 
observations were made only in the loss cone 
of the particle distributions, important ques- 
tions remained concerning the real impor- 
tance of the ionospheric source and the rela- 
tive abundance of various magnetnspheric 
ions (e.g.. H\ He*. He**, CP) throughout 
the mngneiosplicre (trapping regions, plas- 
niapause, boundary layeis, plasmasheet, etc.). 

IMS-related results From the GEOS. ISEE, 
S3-3, S GATH A, and Prugnoz 7 satellites arc 
re viewed in this volume and concern compo- 
sition measurements generally for panicle en- 
ergies <20 kcV/Q (data from the SCATHA 
satellite are the exception and show oxygen 
energy densities dominating proton energy 
densities tip tu 30 keV during the magnetic 
storms studied). These satellites, launched in 
and considered part of the IMS, extended 
magneiospheric ion composition measure- 
ments throughout much of the magneto- 
sphere and yielded the fundamental result * 
mat the ionosphere is a major source of Mae- 
netospheric particles. In. bet, the excellent 
papers in this volume make it dear that in- ' 
deed there are two major spurces of magne- 
iospheric particles, the splitr wirid (once con- 
sidered the sole source) and the ionosphere,- 


In addition, these papers demonstrate that 
knowledge of magneiospheric ion composi- 
tion is fundamental to obtaining a definitive 
understanding or maguctospberic processes. 
For example, these papers show that during 
magnetically active periods, the ionosphere 
becomes a major and at times a dominant 
source of particles in the plasinaslicel, where- 
as also during magnetically disturbed periods, 
the solar wind may become a more important 
source in die low altitude ring current re- 
gions. This indicates that die re remains much 
to be learned concerning magneiospheric 
particle energization and transport and this 
learning will require composition measure- 
ments in the known key locations in and 
around the magnetosphere. 

In addition to IMS related results on ion 
composition, there is a summary of solar 
wind composition, a summary of low-altitude 
ion composition observations which include 
ground-uasetl. rocket, and satellite observa- 
tions. one paper on initial DE satellite results, 
and a comprehensive review of magneto- 
spheric ion composition at energies j>200 
keV/nucleon. 

It should be noted (as the editor docs) that 
each author (as often has the reviewer) uses 
descriptive terms front his own frame of ref- 
erence such as hot, warm, thermal, supra th- 
ermal, energetic, etc., when discussing 
charged particle observations. Although this 
projects both a sense of the early innocence 
referred to previously and a sense of intimacy 
with the subject mailer, it does lead to sonic 
confusion as various papers are read and 
compared; for example, one author's thermal 
may be another's energetic distribution. Per- 
haps it is time to become strictly quantitative 
in describing magneiospheric ions in terms of 
their observed energies. 

In summary, this book is a fine collection 
of papers dealing with the state-of- know ledge 
of inagncti.ispheric ion composition in early 
1982. The theoretical papers are very good 
but do not represent a comprehensive over- 
view of the field. The observational papers 
are also very £ood and do provide a compre- 
hensive overview of the field at that time. 

D. j. Williams is with the JHUlApplied Physics 
Lab., Johns Hopkim Road, Laurel, A/D 20707. 


Water Management 
Models in Practice: 

A Case Study 

of the Aswan High Dam 

D. Whittington and G. (iunriso, Elsevier, New 

York. 246 pp., 1983. $63.75. 

Reviewed by Af. T. El-Ashy and D. L. 

Alford 

The stated purpose of this volume is the 
development and evaluation of operating pol- 
icies for the Aswan High Darn and their rela- 
tion to the development of water resources 
policy in Egypt. That objective is admirably 
fulfilled through discussions of waier use in 
Egypt and the operation objectives of the 
High Dam, the behavior of the physical sys- 
tem and simulation of the reservoir, a real- 
time management model of the dam. man- 
agement of water shortages and trade-offs be- 
tween major uses, and coordinated operation 
or the dam with new upstream as well as 
downstream developments. 

The High Dam has been a source or con- 
troversy, particularly with regard to its envi- 
ronmental impacts. Its adverse effects include 
changes in the water table and attendant salt 
buildup in irrigated areas, excessive growth 
of aquatic plants below the dam, shoreline 
erosion, and increases in water-borne diseases 
such as schistosomiasis (bilharzia). The dam 
was intended to offset rapid population 
growth by increasing food supplies through 
the transformation of irrigated land in south- 
ern Egypt from seasonal to perennial cultiva- 
tion and by providing water for the reclama- 
tion of desert land. Unfortunately, such bene- 
fits have been outstripped by the rapidly 
growing population, and water shortages will 
be expci fenced by die end of the century. 

The book correctly argues that if Egypt is 
to expand us cultivated area successfully 
through an ambitious reclamation scheme, it 
must (1) increase irrigation efficiency, both 
on and oft the farm; (2) utilize efficient irri- 
gation and drainage technologies; (3) increase 
Hie reuse of drainage water; (4) place empha- 
sis on water quality considerations; and (5) 
inmate better planning for the conjunctive 
use of ground- and surface water. However, 
tiie book also argues tliat water in Egypt can 
no longer be treated as a Tree good. Al- 
though farmers in Egypt are not assessed Tor 
irrigation water use, it would be difficult to 
characterize the water as ■•free > ,, since most ir- 
rigauon systems are of the “lift" rather Lhan 
the gravity type. In addition, values and 
collective action based on values have a cru- 
cial role to play in reversing trends and in 

cuilural tra ^ormgtions. 
devclQ P ,n g countries, Farmers bper- 

wod rn^i Prem 31 iF a lUtle is 
good for the crops, mpre is better. That is 

m ' n,ion ' formal orgav 
n zaubns such as water-user associations canr 

w^tcr!" ! n,pQ ^ t4nt ro lc iri W efficient use of 


Development or operational models for the 
management i»r ntult inn r pose reservoirs has 
historically proven to he a dilliculi undertak- 
ing. An ideal model for the management of 
111 nit ipur pose reservoirs would successfully 
reconcile the variability ol the natural hydro- 
logic cycle of the basin with the often conflict- 
ing demands for water (e.g., irrigation, power 
general 1011, and Hood control), together with 
the political, legal, and socioeconomic issues 
inherent in each, take Nasser is one of the 
largest multipurpose reservoirs in the world 
The water management models discussed for 
Lake Nasser are based upon a reservoir water 
budget sim li lat ion which uses a simple conti- 
nuity equation describing iii|Mii/uuLpui rela- 
tionships. The model uses empirical informa- 
tion derived from a time series analysis of the 
historical record or the flow of the Nile River 
at Aswan to forecast input, together with esti- 
mates of seepage and evaporation losses to 
calculate the volume of the reservoir at any 
given time and thus the allowable discharge. 
Much of the discussion uf the scientific as- 
pects of management models involves an 
elaboration of the ways in which the data 
were derived, the confidence that can be 
placed in llicin, and modifications required 
for specific operational problems. The book 
does not contain, however, a del ailed discus- 
sion of systems modeling in water resources 
management. 

Shortcomings of the present operational 
models used Tor the niaiiagcineni of water 
stored in Lake Nasser arc recognized by the 
authors, and suggestions for improvement 
are made. However, the book would have 
benefited from an expanded discussion of the 
physical controls on the hydrologic regime of 
the Nile above Aswan. The discussion con- 
tained in the book is ruo cursory to allow the 
interested reader to do more than speculate 
on reasons why, using the existing stochastic 
operational model, “it is difficult 10 forecast 
Lite size of the next flood on the basis of in- 
formation on previous flows at Aswan" (p. 
108). As the authors state, "The answers to 
such questions can only come from a better 
understand ing of the climatic and hydrologi- 
cal causes of the statistical characteristics of 
the Nile flows, not from models of more 
complicated stochastic pint esses” (p. 107). 

Yet a detailed discussion of the spatial and 
temporal variability of these “climatic and hy- 
drological causes" is lacking. 

Despite these shortcomings the Imnk makes 
a valuable contribution to the uinlcrsisiiuliiig 
of the surface water resources of Egypt and 
the application or water management models 
in the operation ol mult ipm pose reservoirs. 

It is well written and. with a couple of excep- 
tions. is well illustrated. 

M. T. El-Ashty is a sritivi nssncMte with the 
World Resources hutilule in Washington, U.C. D. 
L. Alford is a research associate with the Coopeta- 
the Institute for Research ia the Eni’irvnmental 
Sciences. University of Colorado, Moulder, Colo. 

New Publications 

Items listed in New Publications can be or- 
dered directly from the publisher; they are 
not available throng]] AG Lb 

Andean Magmatism: Chemical anil Isolopic Con- 
straints, R. S. Ilarmim ami B. A. Barrciro 
(Eds.), BirkliniiscT, Boston, Mass., ix + 250 
pp., 1984. 

Atmospheric Trace Constituents, F, Herbert 
(Ed.), I-Ieydcu, Philadelphia, Pa., 152 pp., 
1982, $1(5. 

Bibliography of Alluvial-Fan Deposits, T. H. Nil- 
sen and T. E. Moore, Geo Hooks, Norwich, 
Eng., vii + 96 pp„ 1984. 

Catastrophes and Earth History: The New Uuifot- 
mitamnism, W. A. Ucrggren and J. A. van 
Couvcring (Eds.), Princeton Univ., Prince- 
ton, N. J., xii + 464 pp.. 1984, $65. 
Catchment Experiments in Fluvial Geomorpkoloff, 
T. P. Burl and D. E. Walling (Eds.), Geo 
Books, Norwich, Eng., xii + 593 pp-. I9W» 
$57. 

Climates of the Oceans, H. van Loon (Ed.), 
World Surv. of Cliwatol. , vol. 15, Elsevier, N. 
Y., xviii + 716 pp., 1984. . 

Coastal Oceanography, H. G. Gade, A. Edwards 
and H. Svendsen (Eds.). NATO Conf. Str. 

IV: Marine Sri., Plenum, N. Y., ix + 
pp., 1983, $79.50. • 

Computer Program Library: User's Guide, Lin tv. 
ot New Brunswick, Tech. Rpt. No. 86, Fred- 
ericton, New Brunswick, 69 pp.,1984. 
Earihfire: The Eruption of Mount St. H’otov ■ c - 
Rosenfeld and R. Cooke, MIT, xi + 155, 
1982, $9.95. .. 

Environmental Data Inventory for the AtUarthc 
Area, Nat. Environ. Satell,, Data, and In- 
form. Serv., N. Y., 52 pp., 1984,. $.10. ■ 

Erosion and Sediment Yield: Some Methods of 
Measurement and Modelling. R. P- HadleV 
and D. E. Walling (Eds.), Univ, Press, Cam- 
bridge, Eng., 224 pp., 1984. $1 8 * : ■ 

The Expected Impact of the Electronic Chpti ' 

Canadian Hydrographic Service, A. Cl Haim * 
ton, B. G.i Nickerson and S.'E. Mairy 
(Eds.), Tech. Rpt. No. 106, Univ. of New. 

Brunswick. Fredericton, New Bruna- . 

wick, 1984, x + 1 1 1 pp., 1984. _ . 

Eutrophication and Lam Use: Lake DiUon, Cw 
rado, W. M. Lewis, Jr., J. F. Saunders, ! 11 -. ' 
. D. W. Crtlmpacker, Sr„ and C< M ; Bren* 
decke (Eds.), Ecol. Stud., vol. 46, Springer- 
Veriag, N, Y„ x + 202 pp., 1984, $39.W v 


Geomagnetism of Baked Clays and Recent Sedi- 
ments, K. M. Creer. P. Tudmlka and C. E. 
Barton (Eds.), Elsevier. N. Y., xx + 304 
pp., 1983, $53.25. 

Geotkermics: An Introduction, A. Umiieburth 
Springer- Verlag, N. Y.. ix + 144 pp , I9S4 
$22.50. ' 

Groundwater as a Geomorphic Agent, R. G. La- 
Fleur (Ed.). Allen ft Unwin, Boston Mass 
xvi + 390 pp.. 1984, $50. 

Groundwater Pollution: Environmental and Legal 
Problems, C. Travis and E. L. Etnier (Eds ) 
AAAS Selec. Symp. 95, Westview, Boulder 
Colo., x + 149 pp., 1984, $23. 

Incised Channels: Morphology, Dynamics and 
Control, S. A. Schumm. M. D. Harvey and 
C. C. Watson, Water Rcson r. Publ., Little- 
ton. Colo., vi + 220 pp., 1981, $20, 

Metals in the Hydrocycle, W. Solomons and U 
Fflrstner, Springer-Vcrlag, x + 349 pp.; ' 
1984, $35. 

Physical Aspects and Determination of Evaporation 
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Pn St\\ 0} ? ediaeHla *y Basin Analysis, A. D 
Proceedings of the Eighth Symposium on Antarctic 

iSra Vk agaia (Ed -^ Na '- ^of 

“olar Res., Tokyo, v + 457 pn., lqRI 
PT t!‘ t T n' PatiftC Marine 

hS°F : ^ C P N S*' Mar - Techn °l- Soc.. 

Honolulu, Hi., i X + 385 pp„ [984 $on 
Pyroclastic Rocks, R. V. Fisher and H. U 

472™p! 1 9S4 Pri,,ger ‘ Vcrla8, N - V ' xiv + 
Quaternary PmM i H Saudi Arabia, A. R. lado 

?" d J' G - Z6 . 11 <&•?■>. vol. 2, Springer-Vcr- 
Jag, N. V xi + 360 pp.. 1984' $59. 

Ret { Ai M ! rageS ' Auomlo,a riwbows and 
Reiated EUctromagnetic Phenomena: A Catalog 
of Geophysical Anomalies, W. R. Corliss (Ed.), 


I h o«° ,,r<C ?“ k Prn J ecl - Glen Arm, Md.. v 
+ ’36 pp., 1984.112.95. 

•he Real Benefits From Synthetic Flows, M B 
Fiering. Chester C. Kisiel Second Mem. Lec- 
ture. np™ r.f u, .,1..,. I 1 ... . „ 


lion Society Proceedings, vol. 14, Geosci. In- 
form. Sac., Alexandria, Va., 1983, $20. 


Q- w 'irain urtu/fCf if I t'/fl. i_.ee- 

Dc P 1 ' of Hydi ol. and Water Resoirr., 
Univ. of Anz., Tucson. Ariz.. 1984. $3. 

snantm f-i te n ... . ’ T 


- iiiLaun.nnz.. ISHf-l. J5. 

Remote Se, mug f Shelf Sea Hydrodynamics. J. C. 
J-^oul I Ell-). Etseider Or favour . Set., vol. 
S^Lbevier. N. Y.. xii + 351 pp.. 1984. 

Renewable Resources Management: Applications of 

Remote Sensing, Airier. Snc. of Pliolo- 

?M? l $40 Fa,,S CJll,rC,,, Va " X + 774 PP- 

Reversals of the Earth's Magnetic Field, I. A |a- 
cob. Heydcn and Son, Philadelphia. P a . 
229 pp„ 1984, $35. 

The Role of Hydrology hi the United Nations Wa- 
ter Decade, W. Schaap (Ed.), TNO, The 
Hague. 172 pp., [983. 

Roles and Responsibilities in Geoscience Informa- 
tion, U. H. Rowell (Ed.), Geoscience Informa- 


iawng W ater in a Desert City, W. E. Martin, H. 
M. Ingram, N. K. Laney and A. H. Griffin. 
Resources Tor the Future. Wash., D.C. xiii 
+ 111 pp.. 1384, $10. 

SEA HATS Land Trials, W. Peters, Tech. Rpt. 

No. 105, Univ. of New Brunswick, Freder- 
icton, New Brunswick, iii + 42 »p., |98.j. 
United States Geological Survey Yearbook: Fiscal 
j"* Alexandria, Va.. 120 pp., 

Vegetation in Civil and Landscape Engineering, 

D. H. Bachc and I. A. MacAskill, Sheridan 
™use^I3abbs Ferry. N. Y, xv + 315 pp.. 

VWornwj <1/ the Earth: Second Revised Edition, F. 
M. Bullard. Univ. of Texas, Austin, 629 
pp- 198-1. $35. 



RATES PER LINfe 


Poiltiout Available, Servicer, Supplier, Concur, 
and Annauncementx: firsi insert inn $5.il0 ad- 
ditional insertions $1.25. 

Poritiom Wanted: first insertion S2.00, addition- 
al insertions $1.50 

Student Opportunities: firsi inscuinn free, addi- 
tional insertions $2.00. 




™ ar f 110 disconnij 01 commissions on 
clasi 1 tied ads. Any type style tlini is nm publish- 
ers choice is charged at general advertising 
rates. Eos is published weekly on Tuesday. Ads 
must he received in writing by Monday. I week 
prior to ihe dale of publication. 

Replies to ads with box numbers should be 
addressed to Box — , American Geuphyikal 
Union, 2000 Florida Avenue, N.W.. Washing- 
ton, DC 20009. 8 

For more information, call 202-462-6903 or 
toll free 800-424-2488. 


POSITIONS AVAILABLE 


S5 f nd Applications, Inc. Science 

3???“, , * nd Applications, |, lc . (SSAll. Incaicd in 
2JSS . Was fi ,n 8 lon - D.C area, carries on, 
■ d c,, Kin«ruig suppuri for Mieilite ic- 

nioie sensing, modcNing. comnmer 

I/. 1 * 1 '6'. ( :l 1 a P r * 1Cl 'ssi ng , systems and insiru- 
1,0,1 aiKi analysis fur 
MVM L Snpme .foVNCKJ RA PH WAST RONO- 

KfMMircSnu^ ML . S/SULAK I'H YSICSSPACE 

ntn 1 j “"‘J vanollJ *Pace observation 
HAD rclaied activities or NASACoddard Spaee 
ight Center and NOAA/CiimniCKo iMiniiruneni 

fu ! urc P^jcci*. SSAI has job 
openings for professionals with B.S.. M.S., and 

iJwIr'cC?! «r llon * anri rcscar<; b support experi- 
"AI ofTers a congenial RfcD work enuron- 
mf.iL’f r ° vlt ” rompcutive salaries and awards bo- 

LILuQft Pl'flrv t'OO f Cnml • I r 


Sr ,,™ 1 fliniosplieric propenlcs at MaunaKea 

"5 A world ^ mM ‘ renowned £ 
lor ground-based astronomy. Wc aim 10 ( 1 1 charac 
microclimate ai ihe mountain lop 
{SIS Sl , udj ’ cl S ar MT "'rbulence above lhc site. 
Highij advanced siaie-of-ilic-an metcnrolngical 
msinimeinaiioii. now m place at the siic. will be 
used as a basis for il.c sludv. 

„ randidaie will be required 10 spend sumc 
L c t J n {*«“"■ ahlmugh moil work will be 

Jjfpjf. V 1 l [ ,c In!li,l,,c f®; Asironomv 

(ll-A), one of ihe forefront centers for research in 
asironomv. The IFA is pan of Die Univeniiv of Ma- 

k! uK ' l ° ,h? iH v De P arlnicni i'f Mcieorolo- 
gv. Colls boration with ihe Deparimem of 
Meieorltwy will be encouraged. 

We seek a candicbic with knowledge of physical 
meteorology and/or upper atmospheric plivsics. A 
basic background in synoptic meteorology is re- 

E^«' a - Ini,lari !s v "i!! 1 "wswirremeni systems is 
desirahlc. Mini mu in Qiwlificaiions: Ph.D. in Mclcn- 
rology . Alinsopherk Plivsics. or a related field: a 
proven record as a researcher .is den lonst rated bv 
publications tor equivalent experience); and recom- 
mendations by peers. 

Applications should he sent 10 ; Dr. Dim Hall Di- 
rector. Insiiiuic foi Asironmnv. SfiRn Wrullawn 
Drive. Honolulu. Hawaii 96822. so as tu arrive ht 


£ nKlied P h y* KS - xolar-lcn-cstrial phys- 

rW*J |c | inls provide 
a cum culum vitae, tnclmling ctlucatinn. work exuc- 
ncnce, publtcjiiions, ilic names ur three scientists I a- 

■J5« h «P rk J anri a “their re- 

5sg: App! hull Ions tmisi lie received by 15 
lamwiy 1983 and they should lie sent ui: The HAO 

^ !Lir^! ,,ll, A ,Ce ' H Wl' Altitude Obsenaiorv. Na- 

&H* n Cn V Attnmphcrtc Research, Box 
30 wy- . fl " l ) ltlcr - G'loradu 8uSt)7-3IKH). 

lion Employer. blUUl 0|, I*° r “ 1 " il v/Allinrwl i w Ac 


Signal Processing and Control Systems Scientific 
fn.?Ph n*!? ^ i n, r ..Available at B.S., M S. 


.1 . ouaiyais. s.rmtroi .Mm-nis 

Krtglnecnng— .lesiar and iinafyze diuii.il/analuu 
tbPJT ton,r . ,J - f h /* Tli . n 8 familiar 11 v with KOR- 
ret nu red. Working closely will, other high- 
ly skilled professional*, imhviriuiils will purticiiMie in 
an cnvirunmem ilisti nurtures srif-dirc-cted achieve- 
S ’- fmwiwhqi Ls requited; curieiit 1)01) sc- 
tHiilv clearances ilrareil. Sulmiii resume in I'erson- 
nd JVtunmenr, XYBION COR 111 RATION, 2-1 1 1 
n7riy l 7 1 nt * h K,Mt ' C t(l,,r knolls, New Jersey 


OCEANOGRAPHER 


M ----- Rijns iu nrnre o\ 

November SU. 1984. further inquiries can be direct- 

c .- Jun ! Uiomuson. phone 808-9-1 8-8 102. 

L mvcrsitv ol n.HVilii IS an rnunl nnrv.riimin i 


GS-1360-12, 

SALARY $30,549— $39,711 


+k Vi ■ ■ V .T '.t r v ouo-v-io-oiui. 

1 ne university ol Hawaii is an eiiual oppunuofev/ 
aftirmaiive action empluvcr. ' 


and C Ltr5 r J».P :ar Scntl VOl,r rcsi,mc with references 
^ttlary history to: 

SLIENeE SYSTTENLS AND APPLICATIONS. INC. 


Hydrogeologisl or Hydrologist. The Kamis Gen- 

'■gkal Sums. .1 dii is 1 1 |,e ITiisciais ,.| k.m- 

ws. solicits , a pi'llLitl ions Im a lisdrugenlogist ur hl- 
(Irolngisi. Pcriiiaiieiii, lull-time pnsitinn subject lu 
annual review. Salars Range: 526.000—5311,00 net 
ve;ir. depending on qimlilirjii.ms. Required .iiiJwi- 
cuikmm: Master s degree in hytlrugculogi ur livdiul- 
ogv. Ahiluv to develop, conduct, and panic imie in 

live mnunbinv •■>..1 k. a. 


10210 Giccnbclt Road, Suite 640 
^ Scabrouk, MD 20706 
player S>r 0 W* orlunil ly'Affinnative Action Em- 


hydroaeologit and hydrologic iiudiei. cviiliiating 
ground -water resources in Kansas, including held 


Ari,n^ h '^? try .. FflCuk >' Foaltlon/Uuiverilty of 
and ih!?i , J ,w u ?l« , «i»enl of Planctury Sciences 

Dlfl.SS.rV Mr an,i - PIan , clt4, y Labonrlnrr invite an- 
S° m,, !‘!« l * carih 10 fil1 “ MHte-funcl- 
area of !u SUlo ,' l , i . n tosnuot-hcmliliy. The 

ODen l r s l j iK * ,lllz ? | l 0| i within CosnioclieinisLry Is 
andt'he«u»i >p?l 1 nil " c J u ,nv,,lvM research, icucliing, 
««fol cinRfd"* R ri ! t l u,1,c students, lhc sue 
«Srdfo?« W1 1 bc r ci,l ! cr al « Junior level with 
P™ nu . sc , ? r accomplishment, 

leaders hfn rn Ewn?u a developing substaniial 

i^utaSin u CS “ lld an * n,cn, ntional scientific 

or . m11 be W “ senior level having al- 
dSiW^ tR,K!d , . h ? se qualities. Applications, ln- 
faur indfvMn Jl i" C k nd l "r , namcs and "Presses of 
erences^ sfi sen ' c M professional ref- 
B5S2irte5 b y December 31, 1984, to 

RanSv fr ^ ne H ,-. 1 t ev >’. Head, Department or 
a Bt?[ Sd nC<a ' University of Arizona, Tucson, 


gi 011 no -water resources in Kansas, including liclil 
walk as needed. Ph.D. in liydrogculugy or hvdrolu- 
gy a iiid/u|- piil.lkaiion records or proven experience 
preferred. 

Freedom to conduct research within the frame- 
work of the KGS Gcohydrolugy Section's programs 
and support of u univeniiv eiisirouinem. Opportu- 
miy for graduate Slitdvor teaching; and fully fund- 
er! research opportunities in excellent research fpcil- 


Cuniact Personnel Manager. Kansas Geological 
Survey. 15)30 Constant Avenue, Campus Weil, The 
University or Kansas, Lawrence, Kansas CtilH-l (Ph. 
91 3-8(1-1-3965) for full position description, cir to ap- 
ply, send resume, college iianscripts and list or pub- 
lished research. Applications received on or before 
December 28, 1984 will be considered. 

An equal oppomi nil y/a Bin native action employ- 


ee Remote Sensing Branch of ihe Naval Ocean Research and 
Development Activity (NORDA) located at National Space Technology 
Laboratories, Bay St. Louis. MS. is seeking qualified applicants for a ^ 
physical oceanographer with experience and interest in research 
studies o( ocean dynamics via satellite altimetry. Duties will include 
providing oceanographic interpretation of the GEOSTAT mesoscale 
product; aid in obtaining subject procedures for the production of 

assist In the GEOSTAT Ocean Application Program 
(GOAP) through the coordination of ongoing objective and subjective 

^?j >ment £ and interfacing with programmers to provide 
oceanographic guidance for software implementation; develop 

imreS ° r pr ? ducti ° n of Expanded Ocean Thermal Structure 
(EOTS bogus files from altimeter derived topography; responsible for 

i n published technical reports, journal papers 
and technical briefings. Applicants must have, as a minimum, a V 
bachelors degree in oceanography or related disciplines, and a 
minimum of three years of professional experience or graduate 
education, or a combination of both. Qualified applicants should 

attxi- r C eflrCf li and DeveI °P ment Activity, NSTL, 
MM9529. ATTN. Code 140 or call (601) 638-4640 for application 


^«iion i ^ i K y er! m ^ °PP orlunl, ) F/affirma - 


If I 111 

Th[ P'ff n - SEES 

r ®r an amffild P hy i'“ 'Ir *“ a P? hcat, ? ns «•>' of ^ 


Reaearch Auoclate/Uni vsnlty of Muyland. Tlie 
Spnre Physics Group of the Department of Physic* 
and Astronomy has an opening for a Research As- 
sociate for an Initial one-year period with high like- 
lihood of extension. The position involves research 
on energetic particles or solar and interplanetary or- 
igin. Applicants should possess a Ph.D. lrt h relevant 
area of physics or astrophysics; relevant research 
experience is highly desirable. Inquiries and appli- 
cations should be addressed to Prof. Glenn M. Ma- 


AnEEO Employer 


US Citizenship required 


son. Department of Physics and Astronomy, Univer- 
sity of Maryland, College Park, MD 20742. Appli- 
cants should send a vita including complete 


appdtanr f ommcnan 8 w August 1985. The 
sirbn^resSreh n CQmmitw:d 1 } 0 developing a 
gradiiif r ^,^ ProRrom M well as leaching under- 
and envirnn UrSC *. H* “'T 6 ai P® cla **f engineering 

Olltlminir vour orofewinnal onali. 


bibliography and a description of research experi- 
ence, and should arrange for the sending or at least 
three leuen of reference. 


The University of Maryland Is an equal opportu- 
nity/nlTirmative action employer. 


CH2M HILL, an employoa-owned, mulil-dlscipline Consullfng EnglnBerina 
firm wl'h regional and projecl ofilcea throughout North America and over- 

8688, has positions for Geohydrologlsts/HydrageologlslB in the lollowlng 
R ®S dln 8' CA jJ? en ^ c °J Oahiaavllla, FL; Portland, OH; Seat- 
tle, WA; Milwaukee, Wl and Heston, VA. 


Depamnfnf i? fe , rence 10 Dr. Mary P. Anderson, 
\?P and Geophysio. Weeks 

W1 “™ 6 - 


'tSdILS" D n i ve rti ty/Mari ne Geophysics, 
and aprjlranwlfri inviles nominations 

OceanoKu ' n \[° T the w - Maurice Ewing Chair in 
Pwllion 8 ^ 8re “PplicanUTor a new 

^eD+r^If^'Swphyiics 10 fill thU chair/ ' 
tiro rcHect^w ~»logy has recently added 

build [n ir a logists to its faculty and is 

The suc«If«r"? f ' th «’ art MilmJc processing facility. 
P^uate arS*!) ll ?PP H “ nt will be expectedLG teach 
a Mrona rp^li^ er ® ra ^ l,aJe CTur,€l and to develop 


Manager, Research Computer Facility. The Uni- 
versity of Oklahoma is looking for a person to mon- 
age a recently purchased VAX 1 1/785 computing 
facility dedicated to research in the Geosdenccs. 
Hardware and Software arc designed for image 
processing, seismic reflection data processing, and 
graphical display of geological, geographical and 
geophysical data. . , 

In addition to the 1 1/78B with 8mb or CPU mem- 
ory, the system includes an array processor, five 
tape drives, five disk drives, a line printer, a SB” 
electrostatic plotter, and two high resolution graph- 
ics work stations with a digitizing board. The ipuge 
processing hardware includes a Gguld-DcAnza 
1P85Q0 processor wilh |6 Image memory planes, 
real lime disk memory and three high resolution 
color monitors. • 1 : 

The person selected must have at least a BS'dc- • 

■ _ 2 u 


Posliions require a B8 In Geology. Civil or Agricultural Engineering and a MS 
In Groundwater Hydrology or Hydrogeology wilh a basic underslondlna of 
geology and a thorough knowledge ol aquifer mechanics, geochemistry, 


geology and a thorough knowledge ol aquifer mechanics, geochemistry 
and computer modeling. Must have interest in project. management, busi- 
ness development, and work in a teeni concept situation. Prefer a minimum 
ol 5 years consulting engineering experience and total professional experi- 
ence of 7 to 12 years. Qualifications should include working experienceim 


Groundwater quantity and quality monitoring program design end 
Implementing. ■. 

Groundwater quantity and quality modeling. 

Groundwater comem/naf/on end cleanup. 


wren. Cooiw.wlu p ■ 1 Bram tn 1111 or her areB of In * 
,n ongoing rescstixh wiih other 
TttM f «olly »nd faculty at pther 
^ wcouraged. . 

Belly, ChK“ “Ppfiradons to ur. Albert 

Hotut^n* of Geology, Rice Uni- 

^ Application* 

* Jdrp i,e* resUmc « name* and 

rew »rch interwL 5 "*® re , nCe *' and a statement of 

‘ h *^S'eSSo>er* n °PP&rtunUy/tffimia- '. 


TRAN; educational or computing expenence in foi- 
id earth geophysics or iheteorology. Experience with 
the VAX VMS operatingivaem as well as supervi- : 


Salary commensurate with experience, excellent fringe benefits. An Equal : 
Opportunity Employer; Qualified applicants send resume Indicating oeo- 
graphlo preference and salary requirements, in confidence, to Manager of 
Recruiting GEOHYQ6, CH2M HILL, P.O. Box 428, Corvallis, -OH 97339- 


mry experience are desired. .• ' : 

Salary it negotiable. People imei'esled In the posl- 
ion 'should send a+esume. copit* of academic iran- 


, tion 'should send a+esume. copies of academic it 
scripts, and the addresse* and telephone 
numbers or iftree; reference* 10 : 

John Wickham. Director ■ ■ . ; 
.. , 1 School of peology Sc Geophysics. - 
•• ’ University of Oklahoma 

; Norman. OK 73019 ... . t „ 


^AjipiiCationS must be received by November ?. 



Engineers 
. Planners. 
Economists 
Scientists 
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Faculty Position In Structural Geology/Tectonlcs. 

The Department of Marine. Earth and Atmo- 
spheric Sciences, Nortli Carolina Slate University, 
lias a tenure trad, opening al the Assistant or Assn- 
date Professor level in the area or structural gcalo- 
gy/tcc tonics. The position will be filled for the be- 
ginning or the Fall 1985 term. The department cur- 
rently has 31 Tull-linic facility, including 12 
geologists and geophysicists. 

The successful applicant will be expected to have 
completed the Phi) degicc. Courses to be taught in- 
dude undergraduate structural gcnlugy as well as 
courses in stnictural.nnalysis, tectonics, or other ar- 
eas of research aclivuy. lie or she additionally will 
be expected to develop a vigorous program ul spon- 
sored research and to direct graduate student re- 
search projects at the MS and PhD level. 

Please send complete resume and the names or at 
least three references to V.V. Cava roc, Search Com- 
mittee Chairman, Department of MF.AS, Nortli Car- 
olina Slate University, Raleigh, NC 27G95-8208; 
phone (919) 737-2212. Applications will he consid- 
ered as received, witli a closing date or January 15, 
I9B5. B 

North Carolina State University is an equal np- 
ponuniiy/aflimiaiive action employer. 

Research Investigator or Assistant Research Scien- 
tist. Research investigator or assistant research sci- 
entist needed to carry out research involving obser- 
vational and theoretical studies of the dynamics of 
the thermosphere and ionosphere. Observational 
work will use ground based optical and radar in- 
strumentation Tor observation of the upper atmo- 
sphere. Theoretical work will invulve computer pro- 
gramming, numerical analysis, and data processing. 
Frequent travel to observational riles anil scientific 
meetings. Candidate must mite scientific ] tapers, 
lecture at scientific meetings, and prepare proposals 
for research support. 

A Pli.D. in atmospheric science is required, nr iri 
lieu of the Ph.n., al Imisi five years of research 
experience ill optical and radar observation of" the 
upper almitsphcrc, as well us al least ten scientific 
papers published in refereed scientific journals. The 
position involves 10 hours tier week. Basil' annual 
salary will he $82.00(1. Applicants should semi re- 
sumes to 7310 Wni ul ward Avenue, Return -115, De- 
troit, Michigan *18202. Reference No. SIMM, 
f.mplnycr paid ad. 

Slruclural Geology and Tectonics. The 1 )l-|i.iti- 
nicni of (iron ie nil's at she llniversitv of Arinina is 
pk-asiil in niinuuiut- a new |«ti<titii m in tin- gciii'i.d 
iiu-aol siriiitiinil gtulngy ami ter Ionics. We seek a 
c re-alive scientist with an iiilctest in the slruiniie 
uiid evolution ui tin- earth's cruM, Miiiieone wlm cun 
bring new .yipnuihcs tu crucial proldcms in ilu* 
evoliiiion [ifurcigi-nir systems c> mil lined with more 
traditional and namleni nietluKLs Cimdiri.ilc. ilinulil 
expert In te.icli undergraduate suintilral genlnuy, 
develop new graduate cum sc material to (uuipfc- 
menl and extend existing programs, advise gradu- 
ate rescan It. and curry uni uu aitive rcse.ircTi nun 

I pani in their aiea of s|K%ta| inlere.si. "I he .naileiuii- 
ew*l and salary will he depciuk'itl iipuii the exjrcri- 
eiue and qiialilic.il ions nl the sun css ltd r.iinlHlaii-. 
The jiosiliuii will In- av.iilahli- Fall. I!M5. 

Al'j’l.lCA'I ION DF ADI .INK: Novel ill ter 1. MiH-1. 
Amtlie.mts shinilil send curriculum vita. iHbliugni- 
pfiy, M.iienu-ni of research interests, and the ii.imes 
ol lour pittlcsshnul re let ci ices to: Genruc 11. Il.ivis. 
Deprrlnieiil Head. Dep.ul nienl nl (.k-o sciences. The 
Unisersily itf Arinina, I'iilmiii, A/. 85721. 

I hc Univcisily of Alizon.i is an espial nniniiliiiii- 
ly/alhnnaiive .iction cm pi out. 

Applied Geophysic scowling Green Stale Uni vers i 
»jr. The Department of (icology invites applica- 
tions fora tenure track, assistant professor position 
in applied geophysics. Salary up tu $30,000; Ph.D.l 
required. Tlic successful candidate will be expected) 
to develop a research program in winie as[ieci of apf 
plied geoplijsiis and leach courses in geophysics, \ 
cxpbrjiinn geophysics, and in Iris nr her specially. 1 
. The Department has 1 1 fiill-limc faculty. In addi-l 
Ucrti. two faculty from the Physics Department par- [ 
(k i pat c m our geophy sics program. Complete geo- \ 
pliysiral iiisinmtonlalian, including a seisniograpls t 
station and rock mechanics lab. are available. J 
Interested persons should send resume, statement 
ol research interests, official transcripts, and three 
letters id reference to Charles M. Onusch, Chair- 
man, Search Committee. Department nr Ccolnoy, 
Bowling Green Stale University, Bowling Green, 

Ohio -13-1113- The dosing date is November 30. 

1981. We will he interviewing at GSA in Reno. 

BGSU is an equal cipponunityfaffirmaiivc action / 
employer. 

Department of Geosciences/Un iversily of Houston. 

The Department of Geosciences has permission tu 
hire at least one geophysicist to complement the lli 
members ol our faculty (3 in Geophysics). This i\ a 
tenure track position with a starting date of August, 
1985. We are particularly interested in talking with 
individuals with strong backgrounds in ihcoretiral 
and experimental seismology. Salary and rank will 
be determined on an individual basis. Applicants 
should submit: (ll a curriculum vita; (2) a brief 
statement, outlining research interests; (3| a brief 
statement outlining teaching interests; <H) three let- 
ter* of rccummcmlaliun; <fi) a ropy of graduate 
transcripts. 

John C. Butler 
Geosciences 

University of Huustnn, University Park 
Houston, Texas 77U04. 

-Several of niv colleagues and I wilt Ik at the GSA 
meetings in Reno and would like to talk with i jo ten- 
th I applicants. 

The University nr Houston is un equal oppnrtu- 
nily/affirmativc actum employer. 

Dean of Oceanography 
Oregon State University 

Oregon Stale University invites 
nomlnations/appHcaUona for Dean, 
College of Oceanography. The 
dean provides leadership to a 
graduate college of oceanography 
with 93 faculty, 60 students, and 
excellent research facilities in 
Corvailis and Newport. Salary 
dependent upon qualifications. 
Tenured, full-lime appointment. 
Completed applications for the 
position should be received by 
December 31, 1984. Oregon Stale 
University is an AA/EO employer 
and encourages applications from 
females and minorities. Address: 

Dr. John S. Alien, Chairperson, 

Dean Search Committee, College 
of Oceanography, Oregon SlaLe 
University, Corvallis, OR 97331. 


Physical Oceanographers. The Physical Oceanog- 
raphy Branch of The U.S. Naval Oceanographic Of- 
fice seeks full-limi: Oceanographers for the study or 
die eficti! of oceanic current and thcrmal/dcnsiiy 
structure on undersea systems using data collected 
from various jdaiforms for a variety of projects. 

The projects involve the collection, analysis and re- 
porting of physical oceanographic data directly ap- 
plicable to relevant Navy environmental require- 
ments. Up to 50% field (buy may Ijc required. 

Militate vacancies al die GS-7, 9 and 1 1 levels are 
available deiwndine upon qualifications and experi- 
ence and will remain open until filled. .Salary range: 
$17,221 to $33,139. 

Please contact (for required forms]: Debra Sta- 
ples, #N 00-72(84), Commercial 601-688-5720, 
Aulovon 485-5720, or FTS 494- 5720, U.S. Naval 
Oceanographic Office, Management & Personnel 
Division, Personnel Operations Branch, (axle 4320, 
Bay St. Louis. NSTL, Mississippi 39522. 

Director of Laboratoriea/Bullding Manager. Posi- 
tion requires background in university research pro- 
grams. PhD or MS in science or engineering pre- 
ferred. Successful candidate will oversee mainte- 
nance and operation of a Four-story labfaflicc 
building; manage departmental accounts; oversee 
techicai support groups. Salary $27-37 K. Send resu- 
me and have three letters or reference sent to: Ur. 
G.N. Hanson, Chairman. Department of Earth & 
Space Sciences, SUNY Stony Brook, Stony Brook. 
NY 11794-2109. 

SUNY Stony Brook Is an affirmative aciioti/cqinl 
opportunity educator and employer. AK#228D-84 

University of Utah) Struclual Geology/Tectonics/ 
Tectonophyilcs. The Department or Geology and 
Geophysics ul the University of Utah seeks applica- 
tions fin- a tenure track reunion in stniciuralgcolo- 
gy. tectonics or iccinnopliysio. It is aniiupaied dial 
this position will be filled at die assistant professor 
[ever, hut applications by more senior persons will 
be considered. The passion requires a Pli.D. with 
emphasis in structural geology, regional tectonics or 
levioniiphysiis.. - [ he new faculty memlier will linvc 
the opportunity to teach In die area nr his or her 
specialty and may also be assigned iiitrodiiiinry lev- 
el courses. The lucicsilul candidate will be expected 
to ciidltlish ;i vigorous research program involving 
graduate students, j lie person who (ills this posi- 
tion will join un active program in structural geolo- 
gy mid tectonics that includes both field projects 
and integrated geokigi/gcopliysics uni mechanics/ 
lluid chemistry studies nl sirticiiires in ilic western 
Cordillera. 'Ilicre is an excellent opportunity to col- 
laborate with oilier faculty in structural geology, 
ledimcntolugy, geophysics, geochemistry and petrol- 
ogy. A vita, copies nr piibliciukins, names of three 
persons that may provide references, and a letter 
outlining the candidate's research and teuching in- 
terests should be sent to Dr. William P. Nash. Chair- 
man, Department of Geology and Geophysics, Uni- 
vctsily of Utah. Salt lake (aty. Utah Ml 12-1183. 
Dcadliiie fur rcccijit of applications is December 31, 
1984 with the appointment starting in September 
* 1985 

The University ur Utah is an equal opportunity/ 
affirmative iictjnii employer. 

Soil Physics/ Ag Engineering. Asst./Assm. profes- 
sor Tor Tull lime, tenure track, leaching pud re- 
sc-Jiih position at the Llnivcrsiti ol Aitruim. Re- 
search resrK in vibili lies relate lo ihe use nl experi- 
incma] (eel i nii | lies, insimmcni.ittan, uiicni- 
compiiier iiiiei lacing, and data managcineiii ami 
aitafisis in soil .mrt water. Teaching resiRiiisihiblies 
include iiii< ro-o mi purer iiilcrfacing jiul iiii'.usmic- 
meiit tccti cliques in soil and water. rii.D. in agricul- 
tural engineering, soil physics or related fide [with 
background in iiisiriiniemaitaii. micro-coin pi tier in- 
terfacing and soil and water engineering nr phvairs. 
Xend resume. irauKripis. list ufpublicaiiMiis arid 
names nl three lo five references In: H.I.. Holm, 
Search Committee Chairman, Dept, uf Srnls, Wa.er 
and Knginecring, Univ. of Arirona, Tucson. A7. 

8572 1. Position open until |umur> 15, 1985 or until 
a suitable candidate Ls identified. 

An Equal Opportunity/ Affirmative Action em- 
ployer. 

W-14* University. The Department of Earth 


UNIVERSITY OF EXETER 
CHAIR OF APPLIED MATHEMATICS 

Applications are invited for a chair of applied mathematics In the Depart- 
ment of Mathematics. The post Is tenable from 1 October 1985. Prefer- 
ence will be given to candidates with a proven research record in applied 
mathematics and with a wish to interact with colleagues working In the ar- 
eas of fluid dynamics, geophysical fluid dynamics, geomagnetism and nu- 
merical analysis. 

Salary on the agreed professorial range, current minimum #17,275 PA 
(under review). 

Further particulars available from the academic registrar and secretary: 

University of Exeter 
Exeter, England EX4 4QJ 

Closing date for receipt of applications 22 November 1984. 


Yale Unlversity/Solld Earth Geopbyiics. The De- 
partment of Geology and Geophysics is soliciting ap- 
plications Tor a junior faculty position in solid-cartfi 
geophysics to begin in the academic year 1985- 
1986. Areas of interest to the department include 
seismology, exploration geophysics, mechanical and 
physical properties of rocks and minerals, geomag- 
netism, tectunophysics, and geodesy. Curriculum vi- 
tae, publications and the names of three or more 
referees should be sent by December l. 1984 to 
Karl K. Turekian, Chairman, Department of Geoio- 
j^and Geo^hjrics. Yale University. Box 6666, New 

Yale University is an equal opporiimiiy/affirnia- 
Itvc action employer and encourages applications 
from all qualified scientists. 

Postdoctoral Posilion/Naval Postgraduate School. 

'Hie Ocean Tui biilcncc Laboratory has available a 
postdoctoral position fora person interested in the 
analysis and interpretation of oceanic turbulence 
dam. The tenure is Tor one or two years. The suc- 
cessful candidate should have a Pli.D. in physical 
oceanography and although experience witli turbu- 
lence data is prcferrablc it is nut essential. The op- 
portunity for invulvcmcni in data gathering expedi- 
tions is also available. Resumes ran be sent to Dr. 


Department of Geo logy/1 nd Ian a University. The 
Department uf Geology at Indiana University is 
seeking nelsons skilled in ihe applkatinn uf physics 
lo the solution of geologic problems. Special consid- 
eration will lie given to applicants with demonstrat- 
ed expertise and potential lor mu standing research 
in one of the following areas: 

(a) Solid Earth Geophysics — exploration geophys- 
ics, rock mechanics or seismology. 

. (b) Mineral Physics — wills special interests in the 
implications nf changing minei al properties on geo- 
logic processes. 

To Hydrodynamics — groundwater mechanics and 
the dynamics oT sedimentary processes. 

Indiana University lias aggressive programs ul re- 
search and teaching related in the above areas 
which it wishes to significantly expand. Successful 
applicants will be expected lo assist in the expansion 
of these programs through interim ion with curteni 
facility as well as through development oi new pro- 
grams of interdisciplinary rcsoaiili. 

We expect that apj join! mem s will Ik made at ihe 
assistant professor level; hnwcvci senior scientists 
with superior records of success in publication anil 
attraction of rcscairli funding also will lie consid- 
ered for a higher level. One appointment will be 
made for die 1984-85 academic vcai. We anticipate 


b r- i ..__r V. j Tu , — *■ . " ■ “I.iue "ji uie 1301-00 academic vcai. auiicipau 

, “ e 1 kwgradunie making two more appnini mems in successive years. 

aaJp™ rcy ’ ( A * m5 - Wc wil1 tjc imcrvtewi.ig at the Geological Society 

rtn/r.ut. of America meeting in Keuo. Nevada. November 5- 


ual with broad inicresis who will LOtnpIcnieni active 
research programs in seismology and earth struc- 
ture Preference will be given to candidates who can 
teach existing courses in plate icciunica, geomagne- 
tism and/or gcoelcctricily. The successful candidate 
must have a Ph.D. degree and will be expected to 

^ maintain an active research program, la leach seo- 
sla courses at the undergraduate and graduate 
:1s, and to supervise graduate student research. 
TTte application deadline is January 15, 1983. Ap- 
plicants should send n curriculum vitae, a statement 
of research and teaching interest and the names or 
4 professional references to: 

Dr. Brian J. Mitchell, Chairman 
Department ofEanh and Atmospheric Sciences 
Stint Louis University 
PO Box 8099— Laclede Station 
Si. Louis, MO 63150. 

Saint Louis University is an affirmative action/ 
equal opportunity employer. 

University of Wyoming/ Department oF Geology 
and Geophysics. The Department or Geology and 
Geophysics encourages applications from students 
interested in pursuing graduate- research in the 
fields id igneous and meianuirnliic petrology and 
geochemistry. Current research tonics, inn living 
field and Ijlxiraiury studies, include: island arc and 
continental vnlcnniii, nclmgcncsis ol granitic .mil 
aiiurthnsiih rocks, evolution of the Arche.ni crust, 
petrogenc-sis id niyluiiittc rocks, nnil 

S t nl hern mmein will gcnlnrnmcuy as applied i«i 
tc evuliiliun of nmgenir icrranrs. Facilities include: 
an analytical geuriieniic.il l.ih lor wlinle-mck and 
trace clmtcnt anaUsis. a lolly auuxiiainl CAM EGA 
microprolw, two |l)EI. srannlug electron micro- 
scopes, u liter iiiuI innirjtiun nuns snccimnieter for 
.uiJiydng Kli-Sr, Sm-Nfl. mid U-Th-11, UhIoiks, u 
iniirollierinoinciiy lab. and an cx|Kiiincnial pc-tiol- 
ugy fall. Applu ants should ciiisiaci: 

Pel mh»gy /Geochemistry I'tograni 
nc|Mrtineni of (icology and Getiphysiis 
1*0 Box 3(1011. Untveisiiy .Slalioii 
University of Wyoming 
loti Miiiie, WY 82071. 

R8sD Software Support Tor Oceanography , Hy- 
drography, Navigation and Cartography/Science 
Systems it Applications, Inc. (SSAI), NSAI pro- 
vides scientific data aiiuisiilon. data management, 
modeling, und analysis suppnri to NASA/NOAA 
ami the navy in the metropolitan Washington. DC 
area. For NOAA's hydrography survey anil marine 
chairing needs, SSAI is anticipating openings Tor al- 
gorithm development, software design, develop- 
ment testing, documentation and maintenance ar- 
eas. Applicants must linvc IIS, MS and PhD degrees 
and extensive experience in structured program- 
ming nil iiikro/mini and mainframe computers. 

Please send your resume with salary history and 
references tu: 

Science Systems & Applications, Ihe. 

10210 Grccnbclt Road, Sie G4(J 
Seabrook, MD 20706. 

EOE/M/R • 


AA/F-OtL 

Graduate Assistants hips in Physici, Space Physics 
and Atmospheric Sciences. Assisinntships arc 
available for graduate students seeking M.S. and 
™.D. degrees in Space Physics. Atmospheric Sci- 
ences or Physics, at the University uf Alaska. Re- 
search areas include both Experimental and Theo- 
retical studies in Stxtce Plasma Physics, Solar Phys- 
irs. Computaiional Physics, Radio Physics. Atomic 
and Molecular Spectroscopy, Atmospheric Optics, 
Atmospheric Dynamics. Atmospheric Chemistry, 
Physical Meteorology and Climatology. Thesis re- 
search is condiirtcci tit rough the Geophysical Insti- 
tute. 1 he stipend is $ 12.000 to $15,600 per year dc- 
jicnding on credentials. Students with B.S. degrees 
ta Physics, Atmospheric Sciences, Electrical or Me- 
chanical Engineering are encouraged to apply. For 
more intorniaiinn, write lo Professor J.R. Kan. 

Head. Department of Space Physics and Atmo- 
spheric Sciences, or Professor G. Sivjee. Head. De- 
partment of Physics. University or Alaska, Fair- 
banks. Alaska 99701 or call 907-474-7513. 

Solid Earth Geophysicist. Faculty position at the 
Graduate Department orScripps Institution or 
Oceanography and the Institute of Geophysics and 
Planetary Physics. Applications are invited for a ten- 
ure track faculty position in the field of solid Earth 
geophysics, including its theoretical and observa- 
tional aspects. The position will involve graduate 
level teaching and the supervision of graduate s(U- 
dent research. Qualifications include a Ph.D. in one 
of the sciences and demonstrated excellence ami in- 
dependence in research. Weight will be given to evi- 
dence of superior teaching ability. An appointment 
al the Assistant Professor level is envisaged but 
qualified applicants at all levels will be considered 
Associate or professorial level candidates must 
demosniraie a strong research record in their spe- 
cially; assistant level candidates will be expected to 
show evidence or their potential by means of a pub- 
lication record appropriate for their experience and 
in their leuers of recommendation. Salary commen- 
surate with qualifications and experience. Send let- 
ter or application, curriculum vitae, including re- 
rearch interests, and the names of three references 
to. Chairman. Graduate Department A-O08, Scripps 
Iniuiuuon of Oceanomphv, University or Califiir- 
nta.San Diego, La Jolla. CA 92093. Responses must 
be received by November 30. 1984. ^ 

An equal opportunity/affi rotative anion employer. 

Ph.D. Scientist I/High Altitude Observatory, Na- 
tional Center for Atmospheric Research, (ton- 
ducts both independent and collaborative research 
aimed at understanding a broad variety of solar and 
related asiropliyslcat phenomena, especially those 
involving rite dynamical behavior oF nugneiLzed 
plasmas. Develops analytical and numerical tech- 
niques for die description of macroscopic and mi- 
croscopic plasma properties and applies these tccli- 
njqtics to studies involving theoretical modeling arid 

fcin nsnl. a " l1 P r ,l lr<:l l J ‘ iun ° r llw interior, so- 
lar atmosnliLre, inter planetary medium, and related 
astnipliy steal systems. Should linvc research experi- 
ence m tlicnrctirjl studies of inngiiciucd plajniso 
Position iiv.itbtlile: 9/1/86. Sabny; $27 104-iin r.xn/ 

three teats: tndhUtrah may l K appointed to A,e 
next higher cvel n am* i\L rn Ji.k i r^rA 1 ! 10 


;to„ hlpher ieCel i.rJV^rdaVce 

tiricnultc,. Aniiltcaimiii should be sent to: R. M 

ssteJs 1, NC:ARi ro Bns W ^ 


'■V/ nunilf-siUlfll, 

cijtkiu)' ““ CM " al ‘Upon'mityAiflinnauve action 

£ The University of Notre Dame 

is seeking applications Tor a tenure track Assistant 

droiogy, SririmenuUhSK: 1 


— wm ocgtn with the FaII loan ' 

mester or other agreed upon dSe wt ,98S «- 
and names of thtle refer^^, I®* 1 "® 


1 Liame. noire DamS ' IN 


III iivimin. ntnirtiii^i ,i— 

8, 1 08-1 and Hie American Gcnpliy^kal L r iiinii KjII 
:e Physics l ‘ rj,tt ‘ 8co - Galihniiia, Ihxcmlicr 3- 

’1* and • l |u l u ’ r ‘ ps ■in , l lormiil Itiieis ol application, inch'd- 
eric Sci- in K should lx: sent in: 

,1 , d » N. Gary Lmr 

ndTItcu- „ t^aii "un 

ilar i'hys- Hejxuiitinil ol l,cologv 

■ Atomic ... 

r Optics Blo.iniiiigtiiii, IN |74tl;i. 

■mlstrv ' InfliaiM Univcisiiy is :ut alliruuiivc- ;iuii>u/L'-pi:d 

itesis re- "pP“Miinuv empfinet. 

ical Insti- 

er Year dc- College of Geoseienccs/Ltaivcrsity of Oklahoma. 
I, ,* ,e 8f* e8 Applications and nominaiiuns are invited tor the 
al or Me- position nr nirccior of the .School of Geology and 
ipniy. ror Gcijphysics. 'I lie Director is expected to have a 
Ran, Ph.D. or Ctfiii valent, a strong, nnguing rcseaidi pro- 

Rtmo- gram and administrative cxtrei ience; industrial 

teacl, De- experience helpiuL field of gealugic.il specialization 
, rair- open; to begin July 1. l*J85; salat y to Ik negotiated. 

In 1986, the School will move iniu the new 
300.BM0 so. ft. Energy Center along with other clc- 
ton at the mems of the College nl Geosciences; the Oklahoma 
on or Geology Survey; and the School uf Petroleum and 

tystes and Geological Engineering and the .School of Chemical 
l for a ten- Engineering and Materials Sciences, both from the 
olid Earth College of Engineering, 

ibsrrva- Applications with concilium vitae, names and 
raduate addreses of three references, nmi/nr nominations 
luate stu- should be sent in: 

i.D. in one l-Tancis G. Stchli, Dean 

ice ami in- Cullcge of Geosciences 

ivcn to evi- U ni vcrsii v of Oklaluima 

poinimem G0I Elm Street, Room -I3HC 

4 but Norman, Ok 73(119. 

uidcrcd. ^ Consideration ol applications will begin January 

heir spe- The University of Oklahoma is tin Equal Oppnr- 
pecicd to luiuty/AfTirmative Action Employer, 

s of a pub- 
ricncc and 

■com men- Geochemistry. Tlic University uf California, Da- 
Send let- ™ will fill a permanent, tenure Lrnck, faculty posl- 

hng re- ''on at |hc assistant ]jrofessor level beginning Kali, 

eTerences (985. Candidates having imcrcsts In isotope geo- 
)8, Scripps chemistry and/or die geocltentistry or economic de- 
if CaliTor- posits are especially encouraged to apply but other 
onscs must specialties In geochemistry' wul be considered. A 
PhD degree is required. Responsibilities include 
i employer, teaching al the undergraduate and graduate levels, 
a rc if an:h ' n geochemistry. 

ory, Na- Applicants should submit complete vita, a state- 
Con- menl 'T“carch and leaching interests and the 
research names of three referees. Deadline for application s 
if solar and J atl j. ar V ,9 85. Inquiries and applicatfons should 
llv those n d , ,rec, “ 3 1 Dr Howard W. Day. Department of 
retired Geology, University of California, Davis, CA 95610. 
at lech- .The University of California is an equal opportu- 

and mi- nttyraiiirmauve action employer. 

Itese tccli- 

Sor a .n l Direclor! Almoipheric Sciences Research Center/ 

n d rdai^i I f* H°l ver * ll J’ 0 / New York at Albany. The 
eh cm? S c , Un . ,ver »»y of New York at Albany invites 
olasniav noniinations and applications for tlic position of Di- 
-S-tO fipjfU rertwof lh e Atmosplteric Sciences Resean:]i Cen- 

ns un 'tr, cr - J he m , ain purposes of die university-wide ceti- 

i lo A lo * cr ’ located adjaccnL to the main campus of (he 

ID trion- Stalc Un,v «“‘y of New York at Albany are, a) W 
.. n j,. promote and encourage progi-ams of research in M - 

Boulder ^ Bn ° ®PP ,ied sciences, especially as these relate to • 

’ our environment and b/ to encourage the fullest 
ivc an tan P°s«blc paricipation in lltese research activities by. 

fnculLy and students thioughout die university 
in all appropriate industrial, governmental, and 
r cducaiional sroups. 

, Qunlificatita u: Scientists oF iniernndbnal rcpuWiW* ■ 
having a record of publications relating to almor 
nment of »phenc problems;, luvolvcmem with rfseateK m own 
lield and interest in research being conducted , by 
6w <rh/\l colleagues; proven ability in administrative sktU*; • 
Mrarrh aitd apuuide lo communicate about science ■ 

lEE!!?! sltidenu and the general public! success ta-*e- : 

china si curing funding Tor research from governmental, if' . 

thing at dusirifl], ?nd other agencies. . ■ J . ' ‘ • 

arimnm I « inquines. nomlnatians. ar applicndons with sup- • 

□tuhfv g? rtin « resumes should be directed to John - 

Snfc. hy ' , hun ? a l er > vi “ President for Resea rclt and Edn«- 
SSrSSi. tlonalDevelopntcni. Siate Uhlversity of New York - - 

’ ' .SUNYA Is an A fTinnative Xciion/Eqiial Oppn rtU ■■ . 
'tfl ?**' ■' • Applications from minority persons, vyonten, . 

EmritaW • ^'capped pfcrsphs and Vfct Nam era. veterans 

employer, ; . are especially Welcome. ■ : , i j. j;- .■ ' - . ■. „ . j ;• - . 




f-v .• , . | 


Hydnweologiau/nUiioii State Geological Survev 
Positions are available for research stafT i t . " U X 
problems inolving hazardous and radioactive 
disposal and groundwater rnource evaluation 


Marilyn Rcbecra. Personnel Office. Illinois Sl ue 
Geological Survey, 015 E. Peabody Drive Ch-Jm 
paten, IL 61820 by October 3 U6M h 
The Illinois State Geological .Survey is an equal 
opponumiy/affimiativc aLUon employer. q 

Sedlmenlologiii-Oceanographer/Texas A&M n B i. 

veraltv. Applications are invited For a tenure 
track Faculty position in the general field of marine 
sedintemology. The position will involve graduate 
level teaching and supervision of graduate «p dent 
research. The successful applicant will have dem2|. 
si rated excellence in or a strong putential for imlr. 
pendent research in the field oT marine sedintcuta- 
“ availal.lo beginning SemeSr 
I, 1985. Salary and tank will be mnnrnminueSh 
experience and nuahficpiiotis. Applicants arc imffl 
to submit curricula vita, copies oT'publications 
names of three persons who may serve as refer, 
enres, and a letter outlining the applicant's teachino 
and research interests by December 31 1984 8 

Robert 0. R'ijJ'Diitinguishetf Professor andHead 

J&sassanaiftB- A4M unS - 

ss-aKa™ 


at, least three years cfTydfotrivJ r ^ al . eJ “ience and 
With emphasis on analvL amh,??? “Peftence. 
of hvrogcologv. ^ ant * 9 u * n|| taUye aspects 

J9B4. Salary jog 3 vc, )! her '2, 
‘ng upon education and e x ^? r f;J° U/year 

n u aod phone 

8Y. Butte, MT I9701. a I -lienee and Tcchnolo- 
An EEO/AA Employer. 


1985. or bier. We artKfnDtar J 1 " Sc P lem J bcr >■ 
researcher in radtagen ^om 8 J ^i, OUl3 ' landln £ l 
^ interests, Sdine the& hp "? ,itry , w " h 
of the continental crost. Ve ^re * v ' ol HJ,* on 
expertise in a ranae of isnron« £ 


»*sss?y£a^r , 3Sa 

tunics of five oerronl from resume - 


1,1 uiai and wiitieu 

fonn for the problem of Ihiiv over topography in 
routing-stratified fluid systems. PH D EHl? 
Engineering or soeiilific disc inline rciuircd Knoivl 
jrigeuf micro-processor Uiscddaia acLiSU ' 
terns essential. I ositioii availahle immediately f,,r > 
two-year peuod. Salary nitnmciisuraru with experi- 
ence. A complete resume and m teas, three Icirere 
of recuniiiieiidaiiuii should be sent to ffiof T 

SSSSS 9 ’ 9^- ' }30 ' DquMineni ol Mechanical 
EOE/MFH. 

Ibntni Bnnm.of Mines & Geology/Montana 
Appbcauons are invited For l non-tenure 

oww Siy ™ S .? rd ' ■PP« n «nieni in hydrogcol- 
f®'!? * .J 1 ™ at 'be research instructor or re? 
assistant professor level. 

This position will have broad research resonn&iliil 

“ onc or more of .be following lrc^ remonri' 
and site-specific hydrugeolngicnl sLudies. 8 
hydrogeotog'caiul liytfrochTmical aspens of surface 
coal mining and reclamation, and assessment of 


names of fiw s ? nd = rcsu nie. 

«=SHF' 

l98s ' bm 

Phvrie«°PM uf arc ^ lBn ^ or< * Dtiiverslly/Plasina 

personal technical creaitnty, tenors of reference 
research program in one of the disciplines given 


gpliiSgff 

Apphnlum deadline is November I J, /fty-/. 


To m jSnSe S ° U,hcr ?' Calir ° n 'ta ' nan »“ of five perrons from Sm The itS?" 1 *’ A t , P bn,h * **«»- u November I J, im. 

data arufp ireseni the rcsulu h? m S'SS* ^iHten" SSeBirf ^ f SSSlSf Anal y«WJSDA, Agrl- 


U fGS-^rS'^ThXv^roF" “ Nu,ne D rical Ana ' 

rsm 

u ,,r , l el, m l, '" rll . in 8 ■ ,,wl tomptiler facilities 

!|U dni ‘tes should have an advanced irradiiaic 
degree in ni.iihcmaiiii. phi sics, cnaitieerme or -in 


October 16, 1984 Ep S 

fcfeT” 1 . UC KnowtalS SB 3 

“ »j4 Jiirbulcni transpuri concepts is desir- 
(■vu3n< r ,hc ni ‘ ,l!crs , wil1 be implemented on 
«& 20S ^ ,m PP lc . r ' an knowledge of vector tiroc- 
u ‘ ,C5ira ! j!c - Skill in written rommu- 
ra,)0rB " ul 

Wnd ■“ cu,,1 P k lcd Standard Fiinn 

the person and address listed below. The above is a 

for m a; r ‘ ^ C quaJifica ' iQf1 ?. : applicants may £d| 
ro format ion, apnhcaiion procedures, 
and necessary forms, or write to: V 

. ff'hlccn tinman 

Research Service 
HA RC.- West, Budding 093. Room 107 
Belts villc, MD 20705 
relephone: AJV. 30 t-S4 4-3138. 

An Equal Opportunity Employer. 

v^i!-L P ? !,ia,1 i! n 9 cochemll,r 7 in 

a i^!n L ? - ■ 1 - IC Sk,,c diversity of New York 
poSSrr™ 1 W 11 ™'?™ f«8 tenure track 

demon, irate potential to develop a p roc uc "e «- 

SffS" ,L ■sja- 

Thegcochcmisi should have prinutry imcrcsts in 

553SS5I 3! °m ¥ n, F era i. | w | gwhcinistrv^Tlic 

have some interest and cxncri- 
ence m study of scdinteniiilnuir 


i 3rio"i,i nave some interest and cxncri- 
ence in study of snlinieniiilogic and/or neomoruhir 
processes and prorlucu as well as tcaomr ones An 

“ re,um f M" 1 names, of thrjf 
persons wlm can lv cuniucicd ffir refcreiiLi-s t,v | u 
Reerhnwer, Dm. art mem GedJirai^ StSi C c* a III 1 

hn \ ironnieniHl Sitidies, State University of New 
kcirk, Binghamton. NY I3ui)|. y ' Ncw 


° n,,y NW 

. ■ ' M , v k'ro^i rity of New York is an iiffirma- 
ciiiirliivcr. Tlie dminc 
date tar this puxitiiin is 15 lJeti-mbcr I98 |. K 

POSITIONS WANTED 

Gcqlogiii/Ceochemlit. 33. M.A.. Ph D IOk-t c^. 

chrliuf % 111 °Y’ ,cni l ,l-,i,| iire geoclicmistrv ,md Vco^ 
cliruiKdngy with extensive experience in Rli-Sr fui« 
spectrometry. Seve. al pi,l.lieati..,rc M s imiustA" 
ff'7 A^-nV* 13 ? 1 ’ °r B , . IVfr,, nie ,| t posit ion. Box ' ' 

emrelc w w I U'lion. W Florida Av- 

enue N.w.. Vv.tslnngton, IlC 21101)9. 


WRR Editor 
Ronald Cummings 

II lias been nearly a Kfff.v. j 
year since Ronald Cuin- 
mings took over as puli- t. ^Jk 

cy sciences editor of lYa- ® . 

ter Resouices Research . JV *<«• 

(WRR), and in tlutt 
he has worked to make • 1 
•he journal live up to its 
role as *,m inicrdisci- J 

plinary journal inlegnti- 
mg research in the so- 
u<fl and naitiral sciences ol water.” Cum- 
mings takes ihe "in let-disciplinary" part 
sertottsly. ‘Td like u, see a much bitx.de «■ 
nge or policy issues prevailed to rciiders," 
ic says. I wm ,[d [tope it would ihc.ii siimu- 
inierchatigc liclwceii our colleagues con- 
cerning evolving issues t»r the '80's and 
Uutinimgs brings a solid Ixirkgmimd as a 
r C ."i'" ,0,,,isl ltl l,is 4-yeo'- term as edi- 
D ’^ h l**” 1 I'tst Jaiiiiary and runs iimil 
December l( «7. Gt.tnntings sueceeds jared 

Burn" " S ,cy 9cic,,ccs wUtor. Stephen J. 
dE. ,S l hc WU , R c ‘ ,il0 *- for hydrological, 
Now 3 o c ' cm,Cil *' Hl,< l hioltigieal sciences, 
of .8 n ' lol ‘ asnr ol ' Economics and Dirccitir 
l ‘X Pra 8 ,am in Resources Eco- 

Ciimm 31 ,1C Ul,,vcrsi| y New Mexico, 
tion Jr 8 * “ a pasl l ,r «aldein of die Associa- 

miL u , V' ,rQ ! ,mei,laI a,,fl Resource Econo- 
,las bee » n cotisiilianl in mauers of 
a»rv.n?° Ur f S nianagentciil, roresity man- 
decadJ 1 ’ 3n , d . cnc W policy Tor more than n 
cd ? n P n, j ecls '» both die Unit- 

the i. and „ ,n America. Since joining 
Zon^l 31 Mexko iH * 975 . he has. 
at thp^i ■ A*i 1 , 111 8 S ' worked with engineers 

v elopitta onJr-I?:° S r ,a,1 ° nal Laborator y *» de ' 


on rniui. . /■ ““ worK ™ concentrated 

that For-, - raUve res earch with legal scholars 
°" i»-e S relaLed lo federal re- 
don frir , , S tQ , ,vater ant * interstate compel i- 
court cases 1 Ti Uiat has resu,ted from recent 

the effect InZZL"** he say5, M,,ave had 
where ? j troducm S uncertainty in areas 
able amn U8CC * lo diink there was a considcr- 

is. a state's 

ter tesou 10 ll,e mana gement or wa- 

seardiini. *' rpsu P of ins various te- 

fcrtable vrith^rirf 04 " 111 !!!) 85 - ays ’ he is ' com ' 
c °nducieri i ^ d a PP re ciattve or research 

n eerintr ^ii^gues in systems engi- 

83 'veil a. ? era,I . 0ns research, and hydrology, 
social science-^’ i aw > an£ i other 

CuCr; r icle spectrum of policy. issues, 
‘idUcipiinL, j!™' 1 * appropriate Tor a inul- 
e ditorS^7t, JO ? rnaI i , ke.WRR..In a recent * 
fer journal, he wrote “in our ' 
look, very SST* p° ** Published in. WRR we 
ma y Provrcirl”^ ^ or ne ^ ' t * eas — which 
0Ur imaeinaf* 1 ^* ^rottlate us. or. appeal to 
'* Whetlijcr a uvo-page theO' 


retk.nl lirciiklhiougli m „ pfiu-it.iimo .nuilvsis 
die strengths tin, I weaknesses ..J the u,i 
<il Kan-, Ijws. our goal for WRR lus been 
and umnimes hi be that „| being the reijnsi- 

tot-y Inr integrative. iiHerdisuplinarv coniri- 

butuiiis.” 

The jouninfs new nssneiate ediim s. incltid- 
Uig spevialisis in [ii>lin,.i| science issues, mu- 
nicipal uses of watci.and ugiicultural issues 
reflect Cummings' clfens t,> “iKoarlen the in- 
put of the social sciences." He has already 
planned a special journal issue, to appear car- 
ly ncxi year, on legal issues, which, he says, 
are among the "liultost" issues related to wa- 
ter in Lite West. 

Asked what his goals are far his editorial 
tenn. Cummings says that "mv greatest hope 
would be to walk away and feel that the inte- 
gration of research in ihe social and natural 
sciences was made a hit more robust."— 77? 


AGU Membership 
Applications 


Announcements Tropical Hydrology 

Spring 1985 In tc-ru atiim.il Ssm n« 

GennhvciVc n I lioptcal , Jy<!mr«igy..Sai, J u .iri, Pucri 

ueopnysics and Geodesy 9 r K l1mzer: American Water Resotirc. 

* ciation. f Ferrliii:inrl n, ., 


November 5-9, 1984 

Meeting of Geophvsitists and Gendt-Msts. S.m 
Garlus de Banlncltc, Argentina. Uiuanim: 
Argenuiie A ssoci.it ion of Gcophvsics and (; e . 
Udesy. (Lie. Francisco Hindi. Awciaumi Ar- 
gentina dc Geofisicas y Geodesim. Cusill.i dc 
Correo Ifib. Sucurul 28. (1428) Capital Fed- 
eral. Argentina.) 

The meeting will include scientific sessions 
on geomagnetism, seismology, oceaiioginuhv. 
meteorology, geodesy, aild oilier topics of in- 
terest to geophysicists and geodesists. There 
will also be two joint symposia with the 9th 
Argentine Congress of Geulogv. sponsored 
by the Argentine Association of Geology. 
These symposia will cover cratanic and mov- 
able areas and applied geology and genphys- 


Applicaiions for membership have been re- 
ceived from the following individuals. The 
letter after the name denotes the proposed 
primary section affiliation. 


Sergio Alonso (A), Michael J. Andersen 
(0), Penny J. Barton (T), Brian Beers (SA), 
Nicholas L. Bogen (T), Beverly Bumeu (O), 
Thomas J, Conway (A), Alain Dievlin (H), Jo- 
anne Hershenhom (H), Benjamin F. Hobbs 
(H), Yoshihisa KaLo (G), Benjamin J. Korgen 
(0), Hrefna Kristmannsdottir (G), Mark Led- 
gartl (H), Carol S. Lydic fGP), Stanislaw R. 
Massel (O), Charles McCreery (S), Tim L. 
McDougall (H), Hugh G. McDowell (S), Da- 
vid Menzel (O), R. Pflug (T), David B. Smith 
(V), Gimtarto Soekadas (G), Sigurdur 
Steintliorsson (V), David B. Watson (H), 

James Zoliweg (S). 

Students 

R. B. Aldrich (H), Miguel Angel Alvarado- 
Omana (6), Olaitan Balogun (H), Timothy J. 
Bralower (0), Sara K. Cnlley (O), Peter Dil- 
ion (G).Jurriaan Gerreisen (V), Gustavo J. 

Goni (O), Robyn A. Grimes (H), W. Steven 
Holbrook (T), Michael McCrum (V), Lisa 
Osen (H), Karl F. Pohlmann (H), Russell M. 
Reimann (S), Sean T. Roonev (S), Roger Stof- 
fregen (V), George D; VassUtou (A). 

Dp you know 
.a colleague who 
would like, to join AGU? 

Call 800^424-2488 

, and request Iriemhershlp 

• 1 . applicatfonsi ' ,• i 


• Geophysics in Kansas 

November 13-14, 1984 Symposium on 
Geophysics in Kansas— A 25-Year Update. 
Wichita, Kan. Sponsors; Kansas Geological 
Survey, University of Kansas. (Conferences 
and Special Programs. University of Kansas, 
Continuing Education Building, Lawrence 
KS 66045-2607.) 

The symposium will examine the state of 
Kansas from a geophysical point of view by 
means pr courses and sessions on a variety of 
topics, including the geology or the state, 
studies of specific geological features such as 
the Selina Basin and the Marrow Trend, and 
various mapping and data collection tech- 
niques as used in the state. A review and out- 
line course on geophysical techniques for ge- 
ologists is also available. 

Wastewater Treatment 

Nov. 20-21, 1684 7ih International Sym- 
posium on Wastewater Treatment, Montreal, 
Canada. Organizers: Environment Canada, 
SociA£ QiteWcoise d'assainissement des eiiux, 
Association Qtigbdcoise des techniques des 
eaux. (Alain Jolkoeur, Environment 1 
Canada; telephone: 819-997-3405; or Claude 
Verges, LAB-TEQ/Sonexeau, AQTE Repre- 
sentative; telephone: 514-636-5023.) ■ 

The symposium will cover both wastewater 
treatment and related topics, including Con- 
trol apd instrumentation, treatment of indus- 
trial effluents, technological innovations, and 
treatment of, municipal wastewater and 
sludges. A session on current research topics, ' 
such as anaerobic digestion, will also be pre- 
sented ; In addition, a ipecial luncheon con- 
ference will highlight the. activities, of (he . 

. Montreal .Biotechnology Center, .*• ■ . . 


Spring 1985 !iilcnt:ui <m .,l bsm|wisiiiin 
T iopic.il IJydinhigv, .Sunju.ui, Pucrn, Ric„. 
r Organizer: American Water Resources Asso- 
nation. (Ferdinand Quinones. U.S. Geolncirnl 
Mit'«-t. WRU. GI'U Box 4424. S dll |.i:,n i.u 
n WJ-fa; telephone: 80<j-7S3-lfi6ii.) 

1 he deadline lor almr.ms. which should he 
*“™ nuc ^ ,n ‘"Pfoate and slioultl not exceed 
fcW) words, is November i. 1084. 

■ Since the hydrology ul tropical regions is 
not well known, this symposium should be uf 
interest to manv imolved in water resources 
t research. Sessions will be presented on sur- 
f a " V a,er systems, rainfall runofTcliar.icter- 
■stics in tropir.il climates, floods in tropical 
zones, the hydrology of small tropical islands, 
the hydrology of karst terrain in tropical 
zones, and other topics. Papers are invited on 
research, technical, and operational aspects of 
tropical hydrology and water resources man- 
agement. 

Subsurface Flow 

June 3-7, 1985 Symposium on Stochastic 
Approach to Subsurface Flow. Fontainebleau, 
France. Sponsors: GRECO Hydrogeology of 
die Centre National de la Recherche Scteniifi- 

of Mines - <G. de Marsilv, 
CRECO Hydrogeologie, Ecole des Mines de 
Fans. Centre dTnformatiqite G^ologique. 35, 
rue Saint-Honor*, 77305 Fontainebleau Ci- 
dex, France; telephone: 6-422-48-21 .) 

Tiie deadline Tor the submission of ab- 
stracts Is November 15, 1984. 

The symposium will be organized into six 
general areas: stochastic definition of the mi- 
croscopic and macroscopic parameters or po- 
rous media, in situ data collection and proc- 
essing, stochastic description of single-phase 
How, stochastic description of multiphase 
How, stochastic description of transport pro- 
cesses In porous media, and suichaslic analy- 
sis of fractured media. Papers will be present- 
ed at sessions organized around these topics. 

Groundwater 
Contamination 
and Reclamation 

August 14-15, 1985 Symposium: Ground- 
water Contamination and Reclamation. Tuc- 
son, Anz. Organizer: American Water Re- 
sources Association, (Nathan Ultras, Depart- 
mem of Hydrology ,and Water Resources. 
University or Arizona, Tucson, AZ 8572 1 ; 
telephone: 602-62 1 -5082 or Kenneth D. 

Schmidt, 4120 North 2Qlh Si., Sui(e G, Plioe- 
mx, AZ 85016; telephone: GQ2-95Q-871 1.) 

The deadline Jof the submission or ab- . 

su-acu, which shoulcj be submitted lit tripli- 
cate and should riot exceed 200 words, is No- 
vember 15, 1984. ;. / . ; : 

Meatlnfls YrenL on p. 760 ) ■ 
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Meetings ( cant. from p. 759) 

This symposium is being held in conjunc- 
tion with the 2 1st Annual Water Resources 
Conference of the American Water Re- 
sources Association; it will include both con- 
tributed and invited papers. Topics Tor paper 
sessions will include case histories or ground- 
water pollution, legal aspects of groundwater 
contamination and cleanup, the public per- 
ception of groundwater pollution, limitations 
of groundwater reclamation projects, and the 
economics of aquifer restoration, among oth- 
ers. 
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ASIX) WINTER MEETING 


AGU Fall Meeting 
ASLO Winter 
Meeting 

Housing, Registration, 
and Program Summary 

The 198-1 lull Meeting of the American 
Geophysical Union and the Winter Meeting 
of the American Society of Limnology and 
Oceanography (ASLO) will be held in San 
Francisco, December 3-7, at the Civic Audi- 
torium. 

San Francism has been lirnr to AGU’s an- 
nual Fall Meeting for many years. IT you 
have attended previous Fall Meetings, you 
know wlini a pleasing city San Francisco can 
be— fine restaurants, temperate December cli- 
mate, and the char ins of Chinatown. Ghirar- 
dclli Square, Fisherman's Wharf. Nob Hill, 
and North Beach. San Francisco is an elegant 
city, offering a rich blend of stylish hospitality 
and hometown amiability. By any measure, 
San Francisco is an ideal backdrop for this 
year's scientific sessiuns. 

Registration 

Everyone who attends the meeting must 
register. Pre re git nation received by Novem- 
ber 9 saves sou lime and money. The fee will 
be refunded to you if AGU receives written 
notice of cancellation by November 30. Regis- 
tration rates are as follows: 



Preregis- 

After No- 


iraiion 

vember 9 

Member (AGU/ASLO) 

$70 

$85 

Student Member (AGU) 

$30 

$45 

Retired Senior Member 4 

$30 

$45 

(AGU/ASLO) 



Nonmember 

$95 

$110 

Student Nonmember 

$40 

$55 


Hotel Accommodations 

Blocks of sleeping rooms are being held at 
the following hotels: 

• Cathedral Hill Hotel ($51 singlc/$55 

double) 

Free parking to registered guests 
Limited si mule service to and from the 
Civic Aiidituriuni 
Airport shuttle service available 
Coffee shop opens 6:30 A.M. 

• Holiday Inn Gulden Gateway ($-19 single/ 

$35 double) 

Free parking la registered guests 
Limited shuttle service in and from the 
Civic Auditorium 
Airport shuttle service available 
Coffee shop opens 6:30 A.M. 

• The Grosvenor Inn ($49 single/ 

$55 double) 

Limited shuttle service to and from the 
Civic Auditorium 
Airport shuttle service available 
ColTce shop opens 7:00 A.M. 

• The Holiday Inn Civic Center ($49 sin- 

gle/$55 double) 

Two blocks away From the Civic 
Auditorium 

Free parking to registered guests 
Airport shuttle service available 
ColTce shop opens 6:30 A.M. 

• The San Franciscan Hold ($50 single/ 

$56 double) 

.One block away from the Civic 
Auditorium 

Airport shuttle service available 
Parking $3 a day to registered guests 
Coffee simp opens 6:30 A.M. 

• Carriage Inn Motel ($52 single/ 

$54 double) 

Victorian style inn 
Free parking to registered guests 
Walking distance to the Civic Auditorium 
Shuttle service available to airport 
Free continental breakfast anti 
newspaper 

• Americans Hotel ($49 single/$54 double) 
Free parking to registered guests 
Walking distance to the Civic Auditorium 
Shuttle service available to airport 

Free coffee served in sleeping moms 

• Flamingo Motor Inn ($43 single/ 

$43 double) 


Free parking to registered guests 
Walking distance to the Civic Auditorium 
Shutdc service available to airport 

• Hotel Britton ($35 siugle/$38 double) 

Inexpensive parking available to 
registered guests 

Walking distance to the Civic Auditorium 
Coffee shop opens 7:00 A.M. 

Shared baths 

The Cathedral Hill. Holiday Inn Golden 
Gateway, and the Grosvenor hoiels are ap- 
prosimately a mile away from die Civic Audi- 
torium. Limited shuttle bus service will be 
provided from these hoiels to the Civic Audi- 
torium for those who do not want to walk. 

Read die housing application and mail the 
completed application form to the housing 
bureau early to ensure reservations at your 
preferred hotel. Reservation forms must be 
sent direedy to the Housing Coordinator, 

AGU Fall Meeting, San Francisco Housing 
Bureau, P.O. Box 5612. San Francisco. CA 
94101. Do not send housing reservation 
forms to the hotel. 

Reservations must be received by October 
31 to be confirmed. Do not write or call AGU 
for room reservations. 

Scientific Sessions 

The program summary appears in this is- 
sue of Eos. The preliminary program with the 
abstracts will be published in the November 6 
issue of Eos. The final meeting program, with 
presentation times, will be distributed at the 
meeting. All scientific sessions will be held at 
the Civic Auditorium. 


Poster Sessions 

Poster sessions will be held throughout the 
meeting in the Main Arena. AGU will pro- 
vide each poster session presenter with a 
mounting area (board) measuring 4X6 feel 
(1.25 X 2 in). Plan your exhibit to fit this 
space. The boards will be assigned by num- 
bers corresponding to the presenter's abstract 
number and will be set up ill die Main Arena 
on Monday, December 3, by 9:00 AM. You 
may set your poster display up at 9:00 AM on 
the day for which it is scheduled and leave it 
up uniil 5:00 PM that day. You are required 


Career and Family: 
Making It Work 

AGU Fall Meeting 
Wednesday, December 5 
6:00-8:00 P.M. 

Crystal Ballroom 
San Franciscan Hotel 

Connie Sancetta of Lamont- 
Doherty Geological Observatory 
will moderate a discussion of how 
best to balance active Involve- 
ment In a career with having and 
raising children. Panelists will be 
Tanya Atwater (University of 
California, Santa Barbara), 
Suzanne Beski-Diehl (Michigan 
Technological University), Laurie 
Brown (University of Massachu- 
setts) and Sylvia Garzoll (Lamont- 
Doherty Geological Observatory). 

This program has been arranged 
by the AGU Education and Human 
Resources Committee. Refresh- 
ments will be available. 


to be available at your display for at least 1 
hour during the time for which your session 
is scheduled. Check die program for detailed 
scheduling time of poster sessions. Thumb 
tacks, push pins, tape, and scissors will be 
available in the meeting room. 

Exhibits 

Exhibits or instrumentation equipment., 
book publishers, program of government 
agencies, and other exhibits will be located at 
the Civic Auditorium in the Main Arena. The 
exhibits will be open Tuesday. December 4, 
through Thursday, December 6, 9:00 A.M. to 
5:00 P.M. daily. 


*Age 65 or over and retired from full-time 
employment. 


Registration for I day is available at unc 
half the above rales, cither in advance ur at 
the meeting. Members of the American Con- 
gress on Surveying ami Mapping, (lie Ameri- 
can Meteorological Society, ilic American So- 
ciety of Photograminciry, the Canadian Geo- 
physical Union, the Eurojiean Geophysical 
Union, and (he Union Gcoffsicu Mexicans 
may register at the AGU/ASLO member 
rates. 

If you are not a member of AGU and ytnl 
register at the full non member meeting rate, 
the difference between member (or student 
member) registration mid nniiiitcnilicr regis- 
tration will be unplied to 1985 AGU dues if a 
completed membership application is re- 
ceived at AGU by February 28, 1985. 

lb preregister, fill out the registration 
form and return it with your jniyineiil to 
AGU by November 9. Pre registrants should 
pick up their registration material ni the reg- 
istration desk located aL the Civic Auditorium 
in the Main Arena. Your receipt will be in- 
cluded with your prercgisl ration material. 
Registration hours are 7:45 A.M. to 4:30 
P.M., Monday through Friday. On Sunday, 
December 2, registration will be held at the 
Cathedral Hill Hotel. You may register from 
4:00 P.M. to 8:00 P.M. 


RETURN THIS FORM WITH 
PAYMENT TO: 

Meeting Registration 
American Geophysical Union 
2000 Florida Avenue, N.YV. 
Washington, D.C. 20009 

Or Call: Toll free SOO--I24-2488 
or 

Meetings 202-462-6903 
PLEASE PRINT CLEARLY 
NAME ON BADGE 


AFFILIATION (for badge) 


AGU 1984 Fall Meeting 
DECEMBER 3-7 

San Francisco, California 
ASLO WINTER MEETING 

REGISTRATION FORM 

Deadline for Receipt of 
Preregistration 
November 9, 1984 


MAILING ADDRESS 


(rates applicable only if received by November U with payment) 

More (linn One 

one d.iy day 

MEMBER □ $70 □ $35 

STUDENT MEMBER □ $80 D$15 

♦RETIRED SENIOR MEMBER D$30 D$I5 

NONMEMBER □ $95 □ $47,50 


STUDENT NONMEMBER 


More than 
one day 

□ $70 

□ $80 

□ W0 

□ $95 

□ $40 


□ $20 


TELEPHONE # 

HOTEL 

Days you plan to attend 

Please check the appropriate box(es) 

□ Mon □ Tues □ Wed □ Thur □ Fri 

Please check appropriate box. 

Members of ASLO and the cooperating societies may 
register at AGU member rates 

□ Member AGU □ Member ASLO 
Member cooperating society 

□ AMS-American Meteorological Society 

□ ASP-Americnn Society of Photogramnieii y 

□ ACSM-American Congress on Surveying and Mapping 

□ EGU-European Geophysical Union 

□ UC«M-Union Geolisica Mexiutna 

□ CGU-Canadian Geophysical Union 

Noninembers 

If you register at ihe full-meeting nonmember rate, 
the difference between member (or student member) 
registration and nunmember registration will be ap- 
plied to AGU dues if a completed membership applica- 
tion is received at AGU by February 28, 1985. 

Preregistrants 

Your receipt will be in your pre registration packet. 
The registration fee will be refunded if written notice 
of cancellation is received in the AGU office by No- . 
vember 30. The program and meeting abstracts will 
appear in the November 6 issue of Eos. 


*Age 65 or over and retired from full-time ciiqjluyuiciH 

SECTION LUNCHEONS 

Circle section and indicate nupiber of tickets. All 
lunches begin at noon. 

Geomagnetism and Paleomagnetism, Tues- 
day. $8.50 

Planetology/Volcanology, Geochemistry and 

Petrology, Tuesday, $1 1.50 

Seismology, Tuesday, $ 7.50 

Geodesy, Wednesday, $1 1 .50 

Ocean Sciences/ASLO, Wednesday, $11.50 

Solar-Planetary Relationships, Wednesday, $11-50 

Atmospheric Sciences, Thursday, $1 1 .50 

Hydrology, Thursday, $ 1 1 .50 

Tectonophysics, Thursday, $1 1.50 

Total Enclosed $ - 

(All orders must be accompanied by payment or 
credit card information, Make check payable to AGLI-) 

□ American Express 
Charge to: □ Visa 

□ Master Card 

Card Number ■ ' - - 

Master Card Interbank No. . — 

Expiration Date ' 

Signature ■ • .A. • 


'otifce u» . •’ - ' •' : -i; i' v-. -i 

: 1 ‘ f' | ' Ch ?°K N6. •- j'.' - ^ j ' f 


October 16, 1984 Eos 


The following exhibitors arc confirmed to 
date: 

AANDERRA Instruments, (nr. 

Academic Press 

American Congress on Suiveving and 
Mapping 

American Society of Limnology and 
Oceanography- 
Applied Microsystems 
Bordas. Diinod, Gauthier Villa rs 
Earth Data Limited 

Elsevier Science Publishing Company, Inc 
ENDECO. Inc. 1 y ’ 

Jet Propulsion Laboraiory/l*i[oi Ocean Data 
Jet Propulsion Laboratory/TOPEX Project 
Kiueinetrics, Inc. J 

Kluwer Academic Publishers (D. Reidel) 
National Science Foundation 
Nature's Own 
NOAA/NEDRES 
Pacific Delight 

Qualinteirks, I nc^Weat her ironies 
Schonstedt Instrument Company 
Sea-Bird Electronics, Inc. 

Sprengnether Instruments 
Springer- Veriag, New York Office 
Teledyne Geotech 
Terra Technology Corporation 
University of Wyoming, Geology Depart- 
ment 

U.S. Geological Survey 

Social Functions 

All meeting participants are invited to at- 
tend these events: 

• Icebreaker party 
Monday, 6:00-7:30 P.M. 

Holiday Inn Golden Gateway 

• Wine Reception 
Thursday, 6:00-7:30 P.M. 

Cathedral Hill Hotel 

• Complimentary refreshments will be 
served daily at the Civic Auditorium 

Business Meetings and 
Section Luncheons 

The AGU Council will meet Tuesday. De- 
cember 4. at 5:30 I'.M., at the Cathedral Hill 
Hotel. Members are welcome to attend. 

ASLO will hold a no-host smoker (cash 
bar), Tuesday, December 4. at 5:30 P.M. , at 
the Cathedral Hill Hotel 
The section luncheons will be field at the 
San Franciscan <SF) and Holiday hm-Civk 
Center (HK.C) hotels. Please indicate mi the 

registration (on it which luncheon von plan to 
attend and include payment. 


AGU Council Meeting 

Tuesday. December J. 5:30 P.M. 
Cathedral Hill Hotel 

ASLO No- Host Smoker 
Tuesday, December 4, 5:3U P.M. 
Cathedral Hill Motel 

Tuesday, December 4, Noon 
Geomagnetism and Pnlcntniagnciisni 
(HICC), Gold Ballroom, $8.50 
Planetology/ Volcanology, Geochemistry, 
and Petrology (SF), Corinthian Room, 
$11.50 

Seismology (SF), Crystal Ballroom, 

$7 50, Sneaker: William L. Ellsworth. 
USGS; Topic: "We Arc Closer 'Ilian You 
* mnk to Earthquake Prediction" 

Wednesday, December 5, Noon 
Geodesy (SF), Corinthian Room, $ 1 1 .50 
Ocean Scieiiccs/ASLO (SF), Crystal Ball- 
room, $| 1.50, Speaker: John (rubric, 
Brown University: Topic: "Climatic and 
toitc Response La Long-Term Changes in 
the Earth's Orbit" 

Solar Planetary Relationships (HICC), 
wJld Ballroom, $1 1.50, Speaker: Fredrick 
L. Scarf, TRW; Topic: “Solar- Planetary 
Programs 1995-2015: A Plea for New 
Ideas" 

Thursday, December 6, Noon 
Atmospheric Sciences (HICC), Gold 
Room C, $11.50 

Hydrology (HICC), Gold Room and 
B. $11.50 

iiT5°2°l** aici Crystal Ballroom, 
UDGO SpCaker: Barr y Raleigh, Director, 


ro gram Summary 

Union 

Nurif Ve , 1 ,F han I Cl Tues AM 
clear Waste Disposal, Wed AM 

Sciences 

SS er ! c Electricity 1. Wed AM 
AlmSff " C C f lemislr y IV, Wed PM - 
AoW IC , £leclricU y Wed PM ; 
Arid SES 011 Modeli ngI. Thurs AM 
ENSO teWiBg |I. thiira PM ■ 
Almost^ 'Program,, ,-Fri AM 
M «2a|e ^p b ft Sc,en . Ces * Fri AMV..,. 

Convective Systems, Fri PM 

i am ' 

CeodeSr ?' T ^ forr ? lati0ni Mon PM v 
i ^^ ^tc'ropm pa rison, Tues ' AM : ' • 


W5 SE'isAT r R ?T> Tub ™ 

■ . EASAT, and Theory. Tues PM 

instrumentation Developnim Wed AM 
Sea SurFace, Geoid, Polar MotiomWftn'M 
Geomagnetic & Paleomagnetism 
Rock Magnetism. Mon AM* 

Asia and Africa, Mon PM 
Data Analysis. Mon PM 
North American APWP. Tues AM 
GP 1 osier. Tues PM 
ndtiction and Conductivity, Wed AM 
Terrane Displacements. Wed p\j 
ransiuotu, Magnetostratigraphy. Thurs 

Main Field. SV. Thurs PM 
Anomalies. Crustal Structure. Thurs PM 


ET Modeling I. Mon AM 
ET Modeling II, M 0 u PM 
History Of Hydrology. Tues AM 
Snowmelt Runoff Modeling. Tues AM 
General Surface Water I, Tues PM 

niTsr ST? 6 , 3 Issues - T,,es pm 

QPF Models I, Wed AM 
QPF Models 1J, Wed PM 
Microbes in Groundwater, Wed PM 
Genera! Surface Water II, Wed PM 
General Hydrology Poster, Wed PM 
Groundwater Isotopes I. Thurs AM 
Dam Safety. Thurs AM 
Contaminants in Sediments I, Thurs AM 
Groundwater Isotopes II, Thurs PM 
General Groundwater I. Thurs PM 
Contaminants in Sediments II, Times PM 
PaleoRood Hydrology I, Fri AM 
General Groundwater II, Fri AM 
Paleofioori Hydrology II, Fri PM 
Water Quality Uncertainly, Fri PM 
ASLO 

Photocydes an d Plankton. Mon AM 
Arcuc/Subareut Limnology. Mon AM 
I nytoplankton, Mon PM 
Larval Ecology. Mon PM 
Biochemical Approaches. Tues AM 
Lakes. Tues AM 

Zouplanklun Processes, Tues PM 
Sulfur Cycling, Tues PM 
Estuaries. Wed AM 
Warm Core Rings. Wed AM 
El Nino. Wed PM 
Biu-Optics, Wed PM 
Warm Ore Rings, Wed PM 
Nitrogen Cycles l, Thurs AM 
Soiii hern Oceans I. riturs AM 
(SUPER). Tliun AM 
Ui«il«ig\/(:|iemistrv. Thins AM 
N>i i "gr n Cycles II, Tlutis PM 
Sum hern Oceans II. Tliun PM 
Vertical Transport. Fri AM 
Small-Scale Pliysiis. Fri AM 
Bactcri.i/Protnzoaiis, Fri PM 
Zonphnkton/Fisli. Fri PM 
Culuinbu Kisei. Fii CM 
Ocean Sciences 

Mid-Latitude Circulation I. Mon AM 

Ice Margin I, Mon AM 
Bemhic Fluxes 1. Mon AM 
Ice Margin II, Mon PM 
Ancient Oceans. Mon PM 
Benthic Fluxes II. Mon PM 
Tropical Pacific I, Tues AM 
California Currents. Tues AM 
Redox Processes, Tues AM 
Ocean Dynamics, Tues AM 
Tropical Pacific II, Tues PM 
Sea Level II, Tiles PM 
Geochemistry or Sediments, Tues PM 
Gcochcmislry/Stratigraphy, Tues PM 
Tropical Atlantic I. Wed AM 
Nenr-Sliorc Processes I, Wed AM 
Early Diagcitesis I, Wed AM 
Tropical Atlantic JI, Wed PM 
Upwelling, Wed PM 
Near-Shore Processes II, Wed PM 
Early Diagenesis II, Wed PM 
Air-Sea Interaction 1, Thurs AM 
Air-Sea Interaction II, Thurs AM 
Marginal Seas and Straits I, Thurs AM 
Chemical Tracers, Thurs AM 
Air-Sea Interaction III, Thurs PM 
Marginal Sens and Straits II, Thurs PM 
Trace Metals, Thurs PM 
Coastal Ocean Dynamics I, Thurs PM 
Coastal Ocean Dynamics II, Fri AM 
Quaternary Paleoceanography, Fri AM 
Hydrothermal Processes, Fri AM 
Coastal Ocean Dynamics III, Fri PM 
Mid- Latitude Circulation II, Fri PM 


SPECIAL AIRFARES ^ 
AGU 1984 YSSSU 

FALL MEETING AND 
ASLO WINTER MEETING 

San Francisco. California • December 3-7, 1984 




S/m 11 ft meeBna ; "a™ 

A«T Bd . and i P™*"* on V through CONFERENCE AIR 
Service toll free 800 f\oon u ^ _rr° un ec * fares, call Conference Air 

ABLEIO Jrirt* °! the roui ? d ' w P airfares that are CURRENTLY AVAIL 
PLEASE CALL CAS fa 


Round Trip Airfares 
To San Francisco 

BOSTON 

CHICAGO 

DALLAS/FT. WORTH 
NEW YORK 
WASHINGTON, D.C. 


Regular Coach AGU Convention 
Discount 


$952.00 

796.00 

700.00 

938.00 

912.00 


$431.00 

407.00 

351.00 

463.00 

408.00 




Nominations for AGU Medals and Awards 

Waldo E. Smith Award. Given (or extraordinary service ro geophysics. 
John Adam Fleming Medal. Awarded fororieinal research and rnrhmV.l 

f ° r ° riBinal “ *« ^.ic 

U “ P EW ^ B ^ e . da1, Honors an Individual who has led the wav in 

orln k dmB P ^ yS J Ca , Eeophysical , and geoiogical processes of the ' 
ocean, who is a leader in scientific ocean engineering, technology and 

nstru mentation; or who has given outstanding service to marine sciences. 
Js* Mac . e L ,wane Aw rd. Up to th ree awards are given each year for 

Of the year preceding presentation of the award. *r 1 

cuS^r n °? inBt T ° Ut ^ inB aiBnifi «nt contributions and 
curricula vitae directly to the. appropriate committee chairman. 


Water on Mars I, Mon AM 
Water on Mars II, Mon PM 
lo Physical Properties I, Tues AM 
lo Physical Properties II, Tues PM 
Venus Surface and Potpourri, Wed AM 
Comets and Venus, Wed PM 

Seismology 

Continental Lithosphere :I, Mon AM 
Predfcdon and Hazards. Mon AM 
Continental Lithosphere II. Mon PM 
Seismic Sources, Mon PM 
Continental Lithosphere Posters, Mon PM 
California Earthquakes I, Tues AM 
Nuclear Ex plosion, Tues AM 
•. California Earthquakes II, Tues PM ■ 

' Subduction. Zones, Tues PM - • 

Deep Earth Structure I, Wep AM . 

/ Volcanic Earthquakes, Wed AM • 

i Deep Earth Structure II, Wed PM 
! Strong Motion, Wed PM ; ; . 

Ocean Lithosphere I,:Thurs AM 
: : Attenuation and Scattering. Thurs AM • ' ' 
; Ocean Lithosphere IL Tliurs PM - 
GeothermalandHydrofracturing, Tliurs 

am; ;Vl\; 


For the Bowie Medal; : J 
Donald L. Turcoftd... ... " .■ 

Department of Geojogical 
Sciencer-j,:.. ;i-. 

Cornell University’ 

Ithaca, New York 14850 

For the Smith Awardt 
J. Freeman Gilbert 
IGPP A-025 
University of California, 

San Diego 

La Jolla, California 92093 

For the Fleming Medal t 
Thomas M. Donahue 
Department of Atmospheric 
and Ocean Sciences 
University of Michigan 
Ann Arbor, Michigan 48104 


For the Bucher Medal; 

Rob Van der Voo 
Department of Geological 
Sciences 

University of Michigan 
Ann Arbor, Michigan 48109 

For the Ewing Medal: 

John M. Edmond 
E34-Z66 

Massachusetts Institute of 
Technology 

Cambridge, Massachusetts 
02139 

For the Macclwane Award; 
Adam Mi Dzicwanslri 
Department of Geology 
Harvard University 
Cambridge, Massachusetts 
02138. 


Deadline for Nominations is November 1, 1984 


Ocean Lithosphere Poolers, Thurs PM . 
Ocean Lithosphere III, Fri AM 
Wave Propagation I, Fri AM • 
Iriirhplate Earthquakes, 1 Fri PM 
■ Wave Propagation 1 1, Fri PM 
SPRiAerbnomy 
Airglow arid Aurora I, Mon AM 
Airglotv and Aurora H. Mort PM 
Aurbra-Airglow Modeling I, Tues AM ' 
AurorarAirelow 1 Modeling II, Tiies PM 
Ionosphere Electric Field I, Tues PM 




j, . i 

Ii; ; 


Ionosphere Electric Field II, Wed AM 
Thermospheric Dynamics, Wed PM 
Stratosphere-Mesosphere, Tliurs AM 
Middle Aumuphere, Thu« PM 
Oxygen Airglow, Fri AM. 

Aimospheric Sciences. Fri AM 
Middle Aimosplt ere, Fri PM 

SPRi Cosrolc Rays 

Cosmic Ray Modulation, Tues PM 

. WeotfngB (rout, on p, 762) 
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Meetings (mat. from p. 761) 


Energetic Panicles. Tliurs PM 
SPRi Magnetospheric Phyalcs 
Magnetopause Dynamics l, Mon AM 
Planetary Magnetospheres E, Mon AM 
Magnetopause Dynamics IE. Mun PM 
Planetary Magnetospheres II, Mnu PM 
.Space Lab I, Tucs AM 
Outer Rat lint ion Belt Dyuiimics, Tucs AM 
Space Lab II. Tucs PM 
ULF Dynamics, Tucs PM 
Plasma Sheet Dynamics I, Wed AM 
Space Plasma Theory, Wed AM 
Plasma Sliect II/AMPTE, Wed PM 
Plasma Sheet Dynamics III, Tliurs AM 
Controlled Beams and Waves, Thurs AM 
Magnetosplierc/Ionosphcrc, Tliurs AM 
Auroral Dynamics I. Tliurs PM 
Beams/Waves/ Particles, Thun PM 
Auroral Dynamics El, Fri AM 
Pariklcs/Wavcs/Thcory, Fri AM 
Auroral Dynamics I II, Fri PM 
SPRi Solar & Interplanetary Physics 
SMM Repair & Results, Mon AM 
Solar Wind, Mon PM 
Solar Physics, Tucs AM 
SMM Repair and Results (P), Wed AM 
Sun & SW Plasma Processes, Wed AM 
Shucks and Upstream Waves, Tliurs AM 
Tectonophyalcs 

Cracks and Rock Fracture, Mott AM 

Seamounts I, Mutt AM 

Joint and Gouge Properties, Mon PM 

Seamounts 11, Mou PM 

Physical Pmpcriios/T cctnnics, Mun PM 

Marine Tectonics, Mon PM 

Ci-iicra! Tccinnophysiis, Mon PM 

John (’.. Jamieson Memorial I, Tuts AM 

(icudynamics I, Tucs AM 

Accretion of Sediments, Tries AM 

Joint (I. Jamieson Memorial [I, 'Fites PM 

(kudyiiauiH-s II, 'l ues PM 

Conti iicmal Tectonics, Tucs PM 

Ccinliueuial Drilling 1. Wed AM 

Fluids and Rock Deformation, Wed AM 

Rock Fabrics and Anisotropy, Wed AM 

Plate Motions. Wed AM 

Continental Drilling II. Wed PM 

Marine Geophysics. Wed PM 

Mineral Physics, 1 burs AM 

Frontiers, Thins AM 

Rock Rheology, Tliurs PM 

South American let tonics, Tliurs PM 

Juan do Fuca Ridge. Tliurs PM 

Fault Mechanics, Fri AM 

Ribs and Basins. Fri AM 

Long Valley Caldera, l-’ri AM 

Regional Tectonics, Fri PM 

Heal Flow. Fii PM 


Volcanology, Geochemistry, & Petrology 

Igneous Petrology, Mon AM 

Ore Pet. 8c Alteration, Mon AM 

Diageiicsis/Kes. Flow, Mon PM 

Rhyolites, Mun PM 

Archcan, Tucs AM 

Kilauca and Halcakala, Tucs AM 

Volcanology, etc., Tues AM 

Arc Petrology and Geology, T ties PM 

Mauna Lou & Maui, Tues PM 

Seafloor Petrology, Wed AM 

Glass and Melt Physics, Wed AM 

Magma Mechanics. Wed PM 

Mineral Thermophysics, Wed PM 

Volcanology 1, Tliurs AM 

Ophioliles/Meiamorpliism. Tliurs AM 

Volcanology II, Thurs PM 

Exp. Pet. &r Analytical, Thurs PM 

Granites & Isotopes, Fri AM 

Basal ts/Nodules. Fri PM 



Travel Funds 
to Fali Meeting 
Available to Foreign 
Graduate Students 


Grants of up to $250 are 
available to foreign graduate 
students studying in the U.S. 
for (ravel lo the AGU Fall Meet- 
ing, December 3-7 in San 
Francisco, California. 


The funds, a grant from the 
Short-Term Enrichment Pro- 
gram (STEP) of the U.S. Infor- 
mation Agency, are available 
to full-time foreign graduate 
students who are not receiving 
ANY U.S. government funds. 
Students in refugee, immigrant 
or tourlsl visa status are noi 
eligible. 


For complete eligibility re- 
quirements and an application, 
write or call: 


Member Programs Department 
American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, DC 20009 
202 - 462-6903 


Deadline: 
October 3tj T984 


Guidelines for Giving ====== 

- - a Truly Terrible Talk 


Strict adherence to 1 

the following time-test- I 

ed guidelines will en- . 
sure that both you and 
youT work remain ob- «L£ j 

acure and will guaran- 
lee Bn audience of min- 
umum size at your next 
talk. Continuity of ef- 
fort may result In being 
awarded the coveted 

5:00 P.M. Friday speaking lime at the next 
national meeting. 


pic in the front three rows (and those with 
binoculars) sick. 


binoculars) sick. 

0. Use up all of your allotted time and at 
lean half, if not all, of the next speaker's. 
This avoids foolish and annoying questions 
and forces ihc chairman to ride nerd on the 
following speakers. Remember, the rest of 
the speakers don’t have anything important 
to say anyway. If they had, they would have 
been assigned times earlier then yours. 


jectionist exactly as you wish them shown. 
This is important, because slides may be 
dropped or become disarranged. Come a few 
minutes before the start of the session to give 
the projectionist time to arrange your slides 
for presentation. 


Tables 


If the above doesn't suit your style or goals, 
then perhaps the following alternate guide- 
lines will be more useful. 


Make a Better Presentation 


1 . Use lots of slides. A rule of thumb is 
one slide for each 10 seconds of lime allotted 
for your talk. If you don't have enough, bor- 
row the rest From the previous sneaker, or 
cycle back and forth between slides. 

2. ! J ut ns much information on each slide 
ns [tnssible. Graphs wit It a dozen or so cross- 
ing lines, tables with at least 100 entries, and 
maps with 20 «ir 30 units are especially effec- 
tive; but equal iom, particularly if they con- 
tain at least 15 terms and 20 variables, arc al- 
most as good. A high density iff detailed and 
marginally relevant data usually preempts 
penetrating questions from the audience. 

3. Use small print. Anyone who has not 
had the foresight to either sit in the front row 
or bring a set iff binoculars is probably not 
smart enough to understand your talk any- 
way. 

A. Use figures and tables directly (rum 
publications. They will help you accomplish 
goals 2 and 3 above and minimize the 
amount ul preparation for the talk. If you 
haven't published the work, use illustrations 
from an old publication. Only a few people in 
the audience will notice anyway. 


Slide Preparation 

General Principles 


1. Do not use more than three or four 
vertical columns; six to eight horizontal lines. 
Any more and the information will not be 
readable. 

2. Do not use ruled vertical ur horizontal 
lines. They distract the eye and duller the 
slide. 

3. Whenever possible, present data by bar 
chans or graphs instead of tables. Colored 
graphs are very effective. 


Graphs 


Presentation 


1. Don't organize your talk in advance. It 
is usually best not to even think about it until 
your name lias been announced by the ses- 
sion chair. Above all, don't write the talk out, 
for iL may fall into enemy hands. 

2. Never, ever, rehearse, even briefly . 
Talks arc best when they arise spontaneously 
anil in random order. Leave iL as an exercise 
for (he listener to assemble your thoughts 
properly and make sonic sense out of what 
you say. 

3. Discuss each slide in complete detail, 
especially those parts irrelevant to the main 
points of your talk. If you suspect that there 
is anyone in the audience who is not asleep, 
return u> a previous slide and discuss it again. 

4. Face the projection screen, mumble, 
and talk as fast as possible, especially while 
making important points. An alternate slrate- 


1. Slides must be well designed, simple, 
and readable by everyone in me audience. It 
is worthwhile to use professional slide prepa- 
ration services, if available. 

2. Use as few slides as are really needed 
and cun be discussed in the time allotted. As 
a general rule, one slide for each I or 2 min- 
utes of presentation is all dial will be effec- 
tive. 

3. Devote each slide lu a single fact, idea, 
or finding. Illustrate major points or trends, 
not detailed data. Do not show long or com- 
plicated formulas or equations. Each slide 
should remain on the screen at least 20 sec- 
onds. 

4. Use the absolute minimum number of 
words in lilies, subtitles, and captions. Re- 
member that standard abbreviations are ac- 
ceptable. 

5. Use block lettering. Do not use serifs or 
italics. A rule of thumb for the minimum 
height or readable lettering (size) is 3 millime- 
ters mi the finishixl slide. Do not make slides 
from illustrations or tables that were pre- 


1. Generally, do not use more than one or 
two curves on one diagram; three to four as 
maximum but only if well separated. 

2. Label each curve; do not use symbols 
and legend. 

3. Do not show data points unless scatter 
is important. 


Presentation 


pared for publication. They are rarely satis- 
factory- A Rood wav to test vour material is ti 


gy is to speak very slowly, leave every other 
j sentence uncompleted, and punctuate each 


thought with "ahlih,” “unhh." or something 
equally informative. 

5. Wove the light pointer around the 
room, or at least move the beam rapidly 
about the slide image in small circles. If this is 
done properly, it will make 50% of the peo- 


ractory. A good way to test your material is to 
stand away 1 Toot for every inch of original 
copy width. If you can’t read it from that dis- 
tance, then your audience will not be able to 
read it either when it is projected. 

ti. Color adds attractiveness, interest, and 
clarity to slide illustrations and should be 
used whenever possible. If you use color, re- 
member that contrasting colors are easier to 
see. 

7. Use 2" x 2" paper or plastic mounted 
slides, designated Tor a 35 mm slide projec- 
tor. Be sure that they are clean and in good 
physical condition. 

8. Critically examine every slide, and try 
out the entire set under adverse light condi- 
tions before using them at a meeting. It is 
sometimes impossible to provide excellent 
light conditions at meetings. 

9. Mark a large positioning dot or make a 
notch in the lower left band comer of each 
slide when it is laid flat so it may be read; ro- 
tate 180° for loading into a carousel. A notch 
makes it easy to see that all slides are in cor- 
rect position in a tray. Number every slide in 
proper sequence, and give'iliem lo the pro- 


1. Write the talk out in advance so that 
your ideas are logically organized and your 
points dear. At the very least, write out a de- 
tailed outline. Cover only the few essential 
main points, and leave the details for your 
publication. 

2. Rehearse. I f possible, give your talk to 
one or mure colleagues, and ask them for 
suggestions for improvement. If the talk runs 
longer than the allotted time, eliminate the 
least essential material and rehearse again. 

3. Speak slowly and clearly. Word choice 
should be simple; Use active words, short 
sentences. Words should reinforce visual ma- 
terial. 

4. Out of consideration fur the other 


speakers and the audience stay within your 
allotted time. This is essential to ensure ade- 


allotted time. This is essential to ensure ade- 
quate time for questions and discussion and 
adherence lo scliedule. 

5. Use the public address sysicm and 
speak into the microphone toward the audi- 
ence at all times. If you need to see what is 
being shown on the screen, have pictures or 
copies at the speaker’s rostrum. 


For more information : 

on preparing a techni- 

cal slide show, the most H @5. . 

detailed and possibly 

the best manual yet 

written, especially for ’ 

technical and scientific 

slide users, is 35-mm -v . ’ 

Slides: A Manual for 

Technical Presentations ' s \ 

by Dan Pratt and Lcn 

Ropes, published by the American Associa- 
tion of Petroleum Geologists, 1978, 32 
pages, $5,00 each; order from AAPG, Box 
979, Tulsa, OK 74101. 



Meeting Report 


Future AGU Meetings 


Indo/U.S. Science 
and Technology 
Initiative: Monsoon 
Research 


Fall Meetings 

Dec. 3-7, 1984, San Francisco, Califor- 


Abstracu due December 3 1 , 1984 for pro- 
fessional hydrologists, February 15, 1985 
for students; call for papers appeared in 
July 24, 1984 Eos. 


Dec. 9-13, 1985, San Francisco, Cali for- 
ma. Abstracts due mid-September 1985. 

Dec. 8-12, 1986, San Francisco, Califor- 


Chapman Conferences 


Vertical Crustal Motion: Measurement 
and Modeling, October 22—26, 1984, 
Harpers Ferry, West Virginia. 


The United States and India have a new 
science and technology agreement Tor coop- 
eration in four areas of research, one of 
which is nmonsoon prediction. The Indian 
monsoon and the prediction of monsoon 
rainfall tin short lime scales is of vital concern 
to India and is also a central element of the 
global atmospheric circulation. Its predictabil- 
ity depends not only upon its own dynamics 
but also upon the dynamics or the global cir- 
culation in which it is embedded. An under- 
standing of monsoon dynamics is central to 
an understanding uf the global circulation. 


Spring Meetings 


May 27-31, 1985, Baltimore, Maryland. 
Abstracts due early March 1985. 


May 19-23, 1986, Baltimore, Maryland. 


Regional Meetings 


Solar Wind-Magnetosphere Coupling, 
February 12-15, 1985, Pasadena, Califor- 
nia. Abstracts due November 1, 1984; call 
for papers appeared in July 10, J984 Eos. 

Ion Acceleration in the Ionosphere and 
Magnetosphere, June 3-7, 1985, Boston, 
Massachusetts. 


From Range Branch Symposium on 
Geophysics and Geology of Yellowstone, 
October 25, 1984, Golden, Colorado. 


Magnetotail Physics, October 28-31, 
1985, Laurel, Maryland. 


Thus an improved knowledge of the imeran- 
niial variability of the Asian ntonsoou should 


niial variability of the Asian ntonsoon should 
improve long-range weather prediction 
throughout the world. It is therefore of vital 
scientific and practical importance to bath the 
United States and India. 


■ - — -i wviviauy, 

. R ? n B e branch Hydrology Days, 
April 16-18, 1985, Fort Collins, Colorado. 


The last Geophysical Year calendar ran 
August 28, 1984, in Eos. 


lateral, and one task is specifically related to 
the ocean’s role in the monsoon. 


Two major parts to the monsoon predic- 
tion program have keen defined: numerica 
Weather prediction of monsoons and long- 


range variability of the monsoon. The pro- 
grams, as defined in the agreement between 
(he two countries and scientific task leaders 


were reported in Ear (April 26, 1983, p. 1 153). 
Ten tasks have been identified under the .bif‘ 


In Apnl 1984 a delegation of 15 U.S. and 
65 Indian scientists attended a workshop at 
the India Institute of Science (IlSc.) in Ban- 
galore on Ocean-Atnio4phere Interactions as 
They Affect the Monsoon. The Indian host 
was Roddanr Narasimhft of I]|Sc; Dennis 

of: Hawaii was the head 
or die IR9. i delegation. The US; participants 
were Otis Brown.and Rana Fine of University 


of Miami, David Halpern of NOAA/PMEL, 
Hanumamhaiah Lakshmikantha of 'Dynaty 9 
. or Princeton, Mark' Luther of Florida State _ 
University, Julian McCreary and Jan Witte 
Nova University, Michael McPhaden ot uie 
University of Washington, Christopher - ; 

Mooers of the Navhl Postgraduate Scnobl/.- 

: Dennis Moore and Kldus Wyrtki of the uni- 
versity of Hawaii, John Morrison *>f me iw* 

•. donal Science Fo\i nation, Desirayu Rao o 
. NASA/Goddard, Mary RSyiner of Wood* 




Hole, and Siibramanian SethuRnman iff 
North Carolina State University. This was the 
first ocean meeting under the bilateral The 
purpose was to plan a cooperative program 
addressing the role of the ocean in the slion- 
and long-term variability of the monsoon 
Scientific presentations of observational 
data from the Indian Ocean focused on 
ocean circulation, ocean heat Jlttx. and sea 
surface temperatures (SST's); modeling nre- 
sentaiious focused on occan-aimr, sphere cou- 
pled models, mixed layer anti boundary layer 
experiments, and equatorial and coastal 
dynamics. The scientific talks served to chan- 
nel the future work to be done under this 
agreement toward determining the influence 
of the Arabian Sea and the Bay or Bengal 
and eastern tropical Indian Ocean on the 
monsoon. The Arabian Sea is tff interest be- 
cause or the large seasonal cycle in the ther- 
mal field and ocean currents. The Bay of 
Bengal ami eastern tropical Indian Ocean ex- 
tending to Indonesia are or interest because 
the southeastern portion of that region is 
where large conveaive cloud systems form 
These convective systems that migrate nonh- 
ward over the Indian subcontinent are a pri- 
mary source of rainfall during the summer 
monsoon, 

Five activities were discussed at the work- 
shop. It was agreed that three activities may 
begin immediately: 


oVSir 0 f h r 

Arab, ltn Sea routing event and of the effect 

«*?■"* j" ; nd j;™ 

tef 25 geometry on C * 

rep ? on Aral " an Sra and 
2- Analysis ol existing data. 

structure (balhylhcnnograplu, 'expendable 

bu, ' ph (X „v™i 

f™ ll« various 

J™ oF lllc monso °n (onset, active, break 
«•-.>. In particular, the relationship iffihc in- 
teranniial variability or 10-15 and 40-50 day 
0 the Asiatic monsoon region y 

Oceans M °f lhe ! nt,ian and Pacific 
Oceans should be investigated. Historical shin 

data shou'd be used to validate satellite-dc- 
n ed data, especially SST. Humidity profiles 
d aerosol data should be used to improve 


Tte 32? ?■ T Hi,t ‘ SST determinations, 
ana rei, 1,Sll I J tel ween air-sea fluxes, SST 

ralbZT M nf , al1 ?" d ,hcir imera „n„al ’ 
ra natality should also I* explored using his< 

oncal data. It was recommended that oxygen 
MMJtope data should be used to determinc fhe 
moisture sources for monsoon rain foil. 

Areas requiring further discussion are 

5. Proress-oriemed observational pro- 
grams. 1 

The two areas chosen for study are the 

Ocean" “ an ' 1 1,10 “ SlCrn l,0 P' ral Mum 

toanv i I :ip?,,lS r ,I i , l ,Cagrced ,1,SM P^iminary 
mnn? "* ,0r P,e d P m « ram * lhere sh all be a 
monitoring program of the large-scale ocean 

SS‘h h S I:h«| a | d | H pil - 1 SlUdy - A " Indhn «*n- 

tisi « schetluJed to visit the University of Ha- 
waii this year to study t|, c use or sea level 
uta for momioiin^ ocean variability on sea- 
man f nd ^ nRCr nme scalcs - A P'h’l experi- 
nicm lias been proposed in one or both of 

. rc P° nS us,,, 8 XnTs i« order to deter- 
mine die temporal variations or the upper 

1,e 7 n “ fiC, . ds ,,cr ° re a,Ml during the 
1985 Southwest Monsoon. It is hoped dial af- 

nni ' e r, P M l stU{, r 18 completed, one or two 
may ,,t? conducted 

jmtulj by U.S. and Indian scientists. The pur- 
pose of the field work will be to describe and 


October 16, 1984 Eos 

understand the heating and cooling cycle of 
tne upper ocean in ihc two regions and the 
eitcci or the ocean on air mass modification. 
Ajotiii workmg group iu design process-ori- 
cnicd held experiments will be established. 

Limited funds arc available for cooperative 
research that specifically addresses the tasks 
trailer bilateral agreement. NSF is considcr- 
tng proposals from interested scientists. Pro- 
posals will be subject to the standard NSF 
peer review. Inquiries regarding the ainm- 
splicnc component of the program should be 
addressed to Jay Fein or Pamela Stephens at 

!SoCoL? C ™ nCC F bu r Mm telephone: 202- 

357-9887 . Planning letters for the oceanog- 
raphy task defined above should be sent to 
both Dennis Moure (JIMAR/Univeraity of 
Hawa,,. woo Vopc Roa< , Honolulu, H! 
y68-2) and John Morrison (Ocean Sciences 
invision/Naiional Science Foundation, 1800 G 
Street, N.W., Washington, D.C. 20550). 

This meeting refwrt urn written by Dennis W 

n^J% JIAI f A / n,U KsiT sily ° f Itm Pope 
- U n ‘ Ht f 6822 ' Rana A ' Hue. 

RSMAStUmivrnty of Miami, 46(H) Hiehenbaeher 
SEEEJr M 'T: FL 3 .? H9: J°l«it Morrison, 
vt ! Saence foundation, ISfJO G Street, 

Af. w., Washington, DC 205SU. 
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i Ias^^^nte^ieetingI 

I HOTEL ACCOMMODATIONS 

| PARTICIPATING HOTELS 


® American Geophysical Union 
1984 FALL MEETING 

ASLO WINTER MEETING 

housing registration form 

Housing Coordinator 
AGU Fall Meeting 
SF Mousing Bureau 
P-O. Box 5612 
San Francisco. CA 9410! 

■ he 

Pari I 

REQUESTOR 



Lhm Nume 


Name nf Company or Firm 



Carriage Inn J 

($52 Singfc/$54 Double) J 

140 Seventh Street ! 

(800) 227-4368 j 

Anicricanin | 

($49 SingIc/$54 Double) i 

121 Seventh Street j 

(800) 227-4368 j 

Flamingo Motor Inn ■ 

($43 Single/$43 Double) | 

1 14 Seventh Street ! 

(800) 227-4368 i 

Hotel Britton s 

($35 Sing!e/$38 Double) | 

112 Seventh Street ! 

(800) 227-4368 s 


Cathedral Hill Hold 
($51 Single/$55 Double) 
Van Ness at Genry 
(800) 227-4730 

Holiday Inn Golden 
Gateway 

($49 Sing[e/$55 Double) 
1500 Van Ness Avenue 
(415)441-4000 

Grosvcnor Inn 
(549 Singlc/$55 Double) 
Van Ness at Gearv 
(415) 673-741 1 

Holiday Inn Civic 
Center 

Singled Double) 
50 8th Street 
(415) 626-6103 

SanFranriacg" Hotel 
($50 Single/$56 Double) 

i Market Street 

(415) 626-8000 

■ 


Ail hotel reservations must be made on the 
nousmg form by October 31, 1984. No tele- 
j^"° n u e request will be accepted, Confirmations 
will be mailed directly to registrants by the in- 
ividual hotels. A first nights deposit may be 
required; by the hotel to guarantee your room. 

nanges and cancellations should be made di- 
re ctly to the hotel. 

Mail your completed housing form directly, tb: 

Housing Coordinator 
AGU Fall Meeting 1 ! 

San Francisco Housing Bureau' ; 

. PO, Box 5612 .. : .. .. 

; s an Francisco, CA 94101 


Srre« Addreso of P.O. Box Number 


ehjj 


Suie/Pruv. 


Telephone Number 


Zip U.S. A. 


Part II 


INSTRUCTIONS: Select FOUR Hotels of your choice from the list of participating facilities then 
enter the name on the lines below. 


First Choice 


Second Choice 


Third Choice 


Fourth Choice 


NOTE: Rooms are assigned on a "First Come, First Served" order, and if none of your 
choices are available, another facility will be assigned based on.a referral system A cul-ofT 
dale is in effect; your application mny not be processed if received idler 14 davs orior lo 
your arrival date. AGU housing registration deadline Is October 31. • 

Part III 

INSTRUCTIONS: I . Select type of rooih desired with arrival and departure dates 
PRINT or TYPE names of ALL persons occupying room. 

3. If more than two persons share a room, check twin and the hotel ; ■ 
will assign two double beds. 


CHECK ONE 


□ SINGLE (Rom wl(fc one bed cm pcim) 

. O DOUBLE ((tad wldi oot bed Ivb powers) 

□ TWIN [Roon nilb (wb.heib isrtptrtoas) 


Arrival DMe- 


Departure Time. 


Oueil Nana (Loal nuur flrai) 
I. - ' 




• k. 

V:' 


IMPORTANT isbTE: Hotel MAY require a deposit or some other form of guaranteed am val If so . 1 
: i . 1 ; ’ ; : jnstroctlqns wil! bc on yoiirconfirmation forr^, ' ‘ . ’ 
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Separates 

To Order: The order immljer can lie 
Touiul at the end of eaih abnraci; use all 
digits when ordering. Only papers wiili 
order muolicrs are available from ACT. 
Cost: $3.fi0 fur ihe first ankle and Sl.Uii 
for each additional nriidc in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your order to; 

American Geophysical Union 
2000 Florida Avenue. N.W. 
Washington, D.C. 20009 


plum In bach the .pen velar «1 tha ice. Diffusa 
uava patterns ara wielblo In tha uaiar at nair range 
limit Incidence mg lei) , while care dinted wire 
piltarni are visible In the Ice aeroas tha entire 
■ustti. lha viva patterns In tha Ire appear as bright 
lines rithar than sinusoidal Intaaelty variation!. 
Additionally, tbs iaagts show a periodic dlspiacseant 
ol tba ice/ viler boundary, apparently due to Doppler 
■faift affseta aatneiated with the gravity uava 
orbital notions. These observation* era Inurpralsd 
at evidence for tbe velocity bunching affect, and 
alao lllne Crete tba nifaeta of randon acactarar 
nations In tha open uaiar (BAR imaging, ocean vsvas), 

J. Oeophya. Ran., C, Paper 4CH28. 


u mm urn, mm 

rTE^iSuS « -* — — »«“ « « 

M of . plw wv. hum . prtft brtUn^j™ |ri£MI>> 

dtMlrit ibaai h its Sad hi a gmii*l ml* d Indthnca and fa amuiiy !«•> 
paMiallDo. Tha lauaitd Arid b expniM In a «at <rf Flow mtfa .aad Hta 
mgdS csal lit tain in oWwd ikraugb (ha ointnt enpaiulsa fa a "fading 
onunra. Tba genenl fomuMon ol Hu P nhlm b ippUcabla fa fkfc In an 
Inflniu dWadilc and ntun locaud at (ha bcaiday Wiifai ol two Miarta. 
A BOCWII midind li und to duamdna Die tnnani an iba gid efaimtt tnd 
nuaaltS twain far da tnramMon ihndHblbi ol annl dlHinm (rid 
CDnffindnRi an pi modi In eddlliaa lbi ifart an «»■ **»' »«#»** 
ol (urvTBtrie vtrluim In dia pM (wratlTY b daUrrlnal PnSchd raulB lie 
am pntd with man rad unmbdsn cfaiscnihtlB and thaw aitaUmi ayH 
im* 


rtTFJ Rsnoto Sensing 

THE DCPENEEHCE OF I -BIND H1CJ0WAYI SEA AETUHN 

If. I. Plant (Spaoa 3sniing Appl last Ions Branch, (aval 

Saaumh Uoboralnry. Washington. K 20J75), U. C. Keller, lad. Bel., F«l« W,MI> 

D. E. Waliaoan , 

Ihe dependence or alorowave sen relurn at an Irotdenna . . Fr'onaaa t tun 

angle In Lha Bragg regime on Kind speed, atooi.ph.rlo «•> Troponphtric Prophet Ion 


Tilt FINEST RUCTUFE OF ELEVATED LAVERS; IMPLICATIONS FOR 


old. Om-THE-iiCR.^ PROPACATinH^D^DARS^IW SYSTEMS 


frequency has been aaeeurad, Tho nsasiirementa ear* cade 
free a lower |n Lha Qulf of Meiloc with ■ Of, I-band 
Blcrauave sysLca operating at a AS Irnldenoe angle. 
Measured a lor cum paraaeteri wire relative oroea 
seat ions and Ooatn save- radar sodulallon transfer 
fiaiotlona obtained with antannaa dl ranted Into wind and 


long wave slope uhlla modulation transfer rural lens 
dscraase with long uava slrpa. Ho olear dspandenaa 


inmnnin xi waves. The data ravsai that croas sections Inc 

X>CI UllUIliy decreasing x/L fl (Ming height and L balng tea 

length) in unstable atnospnerio conditions. Tt 

0410 Absorption and lettering of radiation (particles Increase la axich higher than that of aurfaae atrsaa 

Ot waves) oelbulsted on the basis or prater! boundary laj 

THE ALTITUDE VARIATION Of THE HHQSFHKBIC PHCTTOELKTkOH Furtheranra. tha** data Lndloata that In nair-r 

FUIXc A OflKPABISCH DP THEORY AH) HEASOIWMENT atratlfted aLBOlfherlo oendltlons. X-band orrsi 

P. 0. Richards (Center for Atooapliarlc and Spncn at Meat ant and ralatlvaly low ulnd rpaado lao. 

Scloncea. Utah Cura Univerelty, WC CL. Lagan, Blah lerg wavo slopa uhlla modulaltm trarafar runal 

B431Z) sod D. C. Torr dicrasas with long uava alrpa. Ho olear dapanl 

Wo coapara'tls US to JOB ka altUuda variation of nr either paranaLar en wave elopa was obsorvtd 

alia oeaaured pfataalaction Flux In aha U to IB eV. 11 unatabla condltlcna. tha Isplleatlona of Ihaai 

to » lV, and ]0 to St a7 ansrgp ragiono with tho Tor ether nteroua.a frequanalu and for aoatlai 

variations arpactad ftea theory. Ihere la a strong alcrovave laegarp or the aae art triefty dtsoui 

linear relationship batman tha sranurai] photoalacrron taaalisrcnatry, ridar oeaanngriphy, wind atraai 

flim and (ha attenuation of tha solar EUV flux at . , 

theta vnarglea. therefore, tha phoiaolactron flus la '* 1 P h P»- l 8 “.i c . p ‘P“ r 4CI20 *‘ 

aanaltivB to changes In tha eclat xanlth ongla, ntutral 

dually acala b light, and total oaolinl Jonnlty. p—mct.™, ps m, wraiurED DATA 

Siusver, contrary to pravloo. aaiattlona. tho P N..o- EUiEv'ESSm mta^ ^SEIF 

alactton flu. at mac margins la not aonsltlva (a the FREtJLIEJfCV DOmiN USING MULTIPLE DATA SEIB 

ralntlva dcnaltlaa of lha nOutMl cenatltuonti. In »■ f s, ? ns “ 

addle fan, u. obi. Is axcaUane Agraeoant batman theory E 

and areeuraarnt. By Uitng the concayt of photoeLcetran ol HIchlRan, Ann Arbor, ***'!***““• J®** . 

product ion frequenclaa, wa radues the usually coaplax When the singularity expaml^n ssthodla pp 

■valuation of (ha local aquUtbrlm photo* I ect ran flux omurad data, the accuracy of lha * 

I* A trivial calculation so that tha .taps In eh. ""•"‘P “*■“?» * th ! 

calculation eon be raadUy vocltled. lh ‘ ■««»“> ” t 

emtaa Inactons la raputlng and averaging tha ■ 

I rtnohvi Dn, « p.npr (ABZ03. oants. Tho offactlsansaa of this approach la l 

J. GCophyt. Roe., A, Paper SAhcaa. w , h , nunh<r o1 uuuremanes uhleh ara combin. 

praaent paper davolops a nachod which expands 1 
0460 Tide#, wavae and winds of naaaureocnta which my ba coablned from tba 

GtABAL LARGE SCALE STRUCTURES IN THE F IdenlieaJ aioiuiawitl to Lha aat of all om.ui 

REGION on Che Eargei. The n«&eur«iante era coobJ 

S. If. Qroaa (noparemenl of Eloclrlcal Enfllnaorlng/ ualog ■" ope tail vQlghelng schooe to provide a 

Coniputor Science, IViiylnchnic Institute of How V..rb, superior eatlmie lor a apaclflad pole. An alj 

Route 1 14. Fa.mlngdato, Now York II7JB) «■ deacrlbad which inrreaeee the accuracy pf tl 

Maaauromantl of neutral denilttas, leinporatuie And tatlmtad pole location* and accurate y coaputi 

Ion dene tty and laniporahiro by tba Aimoapharo Explorer raalduoa asaot lacr-1 with these new pole locatli 

C and l: isle! Ultra oxhlbil fiocluallune mail* up otcohnr- Tho slgorlchn Is usad to oxtrocc a aingla pole 

■ant waves nt acala airaa from hundreds to Ihouaanda of taaldua, end additional polaa and raaldusa nay 

Vllometera . The nidus I Lon In tha AE-C data at* found obtained through Iterative epp 11 eat ion of tha a: 

at Umea of low magnalic activity to extend from tho (Scattering, nolaa and Interference), 

auroral region In ana bemlapbero acroee the equator to 

■he corresponding roglon In the oiher hemlaphore with hi Set., Pap.r 431144. 
lillla change In apparent wnvolanglh. The fluctuation a In 
the AE-E data Similarly exhibit at llmaa of tow magnetic Ffatterlnq 

eclivily nearly uniform uava structure encircling Ihe A'Mtr-lS ■+ WAIU WAVE SCATHRIK FRuM all'll? 

equalarial boll. Typical euxmplas of 2000 km waves In HIV :X 'HFF.rE^. a wulTTPU SCATTIUN'" Till' 'Hi 
the AE-C dAU and 1900 im naval Li tha AE-E data are t iHjdiu pa.,.-arcl, laboratvrlsa. Pin 

dlecuaeed. To ordain ihea a observations, II la suggceled [•«< nr..1 i..|e-.--r-jf.i<.,r ■ -■ M , T-. 

that during qulat parloda Ihe auroral balls excite quasi- Japan i 

stationary wave* distributed about die earth wig, tidal- An analytical approach to the problem or ico 

like parloda and acale longtha determined by lha alruclura icatterlrg fr.<- a si lastly rough rand' - surfs:* 


E. E. Ooesard (C1PEB, Pnlv. of Colorado), U. D. Neff, 

R. J. raaora and J. E. Gaynor (Have Prop. Lab. H0M/EHL, 
Boulder, CO) 

Padar aod icoua tic aowder data ara compared wn in- 

Bleu turbulence and not aoro log leal data collected with 
r.«, .....run ihuts on a carriage trover aid a 100 n 


rmollonn obtained wtlH antaiinaa airencoo inw w.- ro.ponao Bsjuore on a carriage trover slog a 300 n 

wave,. The data r.v.ol that ctoas aeotlonv Ineraaa. with U| . dt; . ravo-1 \ /lB ea„uccura or 

daoreaxhig xA. f« being height and L being wa Obukhov |Mr lmit0Jlo ulthta e l ova cod In. era Iona chat la aaao- 
largth) in unitable aleoapn.rlo ecndltlona. the rate of |fM|) 1(nlnltad « hPBfl Jn , hfl .condor records. 


Tbi sonac of iharp gradient contain narrow ronlooa of 


OPlQUlnad on lh* biSlo of praianl boundary lay«r vodals* . . gtruciura wtranotera of laoperatura and humfd- 


04)0 Balaeic aathoda 

5SIBK1C PARAMETERS FOR TRAMSVSRSELT ISOTROPIC MEDIA 
Bsk 9. Byun l ASM Oil and Caa Co., 2300 V. Plano Farkwav. 
933 PAT, Plano, Tl 7S073) 

One oT the neat leporiant problem, in axplecatlo,, 
seismology La to relate tba iutf.cn aalaale naaauraaant* 
with the iubaurl.ee geologic paraoetera. Tha enneapt of 
wavefront curvature haa bean In exlaoaiva ula far this 
purpose. Byun l 1981) developed ralAtianahlpe between 
atveral maaaurabla aelamic p.r.utera ta.g., gaomatriaa] 
apraadlng and nornal movaost velocity) and paraaatara of 
tha madia with elliptical velocity dependent tea, 

Thla paper aatanda tha wavefront curvature enneapt to 
■ora general, transversely isotropic madia. Altar a 
brier dlicuaaida on ray traciog, a procedure la developed 
to daacr Iba Lha local properties of tho tsy baaed on an 
alliptical aurfaca fit to tha actual wave surfaca, Tha 
apparent valocitlea of tha alliptical fit ara than usad 
to generalise tha satiate paramitars developed In gynn 
(1982). 

staple numerical axparimanta ara givon to demonstrate 
the oxpleral tonal aignificanca of tha cheery. It ii ahovn 
that the meaauraaanla of tha normal novaont velocity ara 
not sufficient to aatimata tha valocity structure nf tha 
tranavaraaly isotropic medium. Tha "alda-.llp” afflct cu 
laid to significant errors in dopth-aappiog dipping 

GEOPHYSICS , VOL. 49, HO. II 


0999 general (Heasurauantl) 

PERMEABILITY VERSUS DEPTH IN THE UPPER OCEANIC CRUST 
R. N. AndarBcn (Bur oho la Roaoarcfa Group, Lenout- 
Doharey geological Obaotvatory, Columbia Unlvaraltv, 
Pallaadai. N.T. 10964, S. L. Hawcuirk 
K. D. Zobock IU.S.G.E., 343 Hiddlof laid Rd.,Hanlo Park, 
Calif. 94023), 9. M. HleVaao 

In Situ pomaabLl i t Isa measured within Lha upper 
LiLonatar of oceanic crust In Hole SOAR on the aouth 


(nMatlve) ropllraa of each other, greatly otcipllfylng flank of tha Coa 
.l. «r ref rmc c Ive Index frem tea- from lu to 10 


nr ellhv eiopa was oboervtd In highly the intor^e.allo^r rodl. r.fr.ctlvj i^^ frcm rca- 

una table condltlcna. tha l-plloallona rf Lhasa flndlnga P«aiur« data. A nods] of 

for ether nlerouaia fr.qu.nol- »d for .oalUrtmitry and ■ ‘h - Bmg. MM ,“*-}■ ‘"1 


flank or tha Ceaca Rica Rift decrease oxponvnrlallv 
from 10 - ’ ' to 10“** merore 2 In Layer ?A (the upper 150 
eataral to 10 -15 to 10 -12 o J In Layer IB 050-530 

r. in-l> anH I i.uir In 


olcrowavB leegsry or tha aas ara briefly dtiouand, 
(soallarcnatry, ridar oceanography, wind atreaa) 

J. Muphya. Pen., C, Papar 4CI2Q4. 

0700 Scott or log 

POLE AND RESIDUE EXTRACTION PROH MEASURED DATA 19 THE 
FREQUENCY DOMAIN USING MULTIPLE DATA SEIF 
D. A. Kalonakl (Rod lotion Laboratory, Depariaont of 
Electrical sod Coaputar Engineering, Tha University 
ol HlchlRan, Ann Arbor, Rlchlgan, 48109) 

Vhen tha singularity oapanaloo oathod la appllad to 
oaaaurad data, the accuracy of the result* la often 
save rely limited by tha malio and cluttor praaant In 
tha Deaaurenont, An if (active oathod of reducing thaao 
contamlnottons la raputlng and averaging eha meaaura- 
oania. Tha offactlvanaao of this approach Is ralatod 
to tha number of ootauremonea which ara combined. Tha 
praaent paper develops a method which expands tha aat 
of naaaurementa which may ba coablned from tha sat of 
Identical mooBuruenta to Lha set of all moaaurananta 
oids on Che tergal. Ihe meaturonanta ara cooblnad 
ualag an optimal weighting schooe Co provide a 
suporlot sat loots for a apaclflad polo. An algorithm 
Is described which Inrraonea tha accuracy cf the 
satinet id pole local Iona and accurately compute, tha 
re a I duos assoc lit cl wlch Lh.se oaw pole locations. 

Tho algorithm la usad to oxtrocc a Slagle poll and 
taaldua, and additions! poles and rsafduej nay bo 
obtained through Iterative spplleatloaof ths algorithm. 
(Scattering, nolaa and interference) . 

Rad Sd., Papar 431164, 

'.'fv Jr.ttarlnn 

A'Mtf lS "f V.'AIAH HAVE iCAtlERIN 1 '. f RvM SU'llTIT K.'U-ilt 
HIV ;q ■'IIFFIC'E - . * HU1T1PL1 fCAniHIK. THli-Hl 
•■hlij.o T'.- iHjdlu p«„r.rrcl, Labor.' v r 1*8 . Hulls' ry 
F--BH nr.1 ,..|v-.— runic. ,f 1-*|,', hvc.ii.vi-M, T-lv l«4. 
Japan I 

An arialytlcok lyprwh to the problaci of scalar wave 


eluded that specular contr Ibutlons frem the ohsarvad 
grad ientn con sieved the Bragg rslurn oven for hack- 
aralter if rador vnvolongths greater than a few 
oalera are used. For Matatic con rigurat Iona rh* 
spMuIor contributions should coooc.nl y tnceed tha 
tropospheric sen list cont r itrst len wiian elevated stable 
Invars oro present. 

Rad Set., Paper 451121. 


0185 Troponharlc Prop a gat Loo (Bala Attenuation) 

ERF ATTENUATION DERLVkD FROM EMISSION TEMPERATURES IN 
LICtfT RA1H 

F. 1. ShlnobiiLuro (Aatoapnca Corporation, El Sagundo, 
California 9DZ43), M. T. Tavlt and D. S. Chang 

If ona usea che radlomatrlc relation to dorlve the oc- 
tanuatloa free ealialaa moasuraasota In ralo at EHP aa- 


o | lha bells. According to this In tar pro (at ion, TID’a ara 
manlfaa la Ilona of lha tranaLant wmvaa lha r exult from 
changes In magnetic nctlvLty wiih parloda and acale alxoa 
EBSaetalad with the auroral excitation . 


i. Ceophya. Baa,, A, Papar 4AB179. 


Electromagnetics 


01)0 Radio Ocrl.ografhy 

UE DUSIKG OF WAVES IM VATE1 AND ICEt EVIDENCE FOR 
VEIDCITT BimCHlRO 

D.l- Lycanga (Radar DiwlmLan, Enviroasmntal Reiaarth 
loatituta of NLchlgan, Ann Arbor, Kl, 41LD7), I.A. 
5hucbma, l.D. Lydeo and C.L. fufanach 

Synthetic aperture radar (SAB) luges collecud 

over tho Arctic aarglnol lea sen* shew gravity nva 


Dlrlchlrt or rh» Iirur.ann t-:.jndary rendition Is 

pr-sonrod- Ths Orrch'e Tunc tier, roihol Is e-.ploysd Lo 
sr.rly/o rutlaiU.I tMr.idrrlillts ol wo»" Including 
-ul Lipin Btoltorlng. Thu lutfgral ryiatlat for Tho 
firs* tun r"-«ni« ,.f «■- s' lured wivm nrr rf-rlV-d In n 
■ inlflnd Torn for Bu'lt boundary '.ondlUom. Iroratlve 
S'luM'n* foi It* Irirral >y of coherent nnd iaoharerii 
aevin nro »n*n vb**lned nr.d nro atoar. jr, B B'lafy energy 
ron.'irvnl len. The eTfccts of rulnplo BCOtlsrlrig due to 
surf ir * roughness ors IncorporQ'od oyatena 1 Icaliy Into 
'hove so I ut lens 'hro-jgli an erfec'lve surface irpcdsnce. 
fiw-nrual results of the flrsr-order solutions for th* 
Ir.cidisrent sove sr.<« Thjl even for nligh’.ly rougn 
surfscM rultiple a>:alti>rlr,g el fsc'.s nro prenounred in 

rnx Gsurnnn cue ar near-grating incidents ■hen the 

ccrrolntlcn icngtn of the aurface heigh* la anallar rhan 
tr.o «nv*lerg( (>. The rosults cbt.lnrd ore also ccrpwed 
slrn Those previously obtained under the sons 
l>rr curbs'. I cn bo.mlary rnr,dltlon. iP.dic. oceanography, 
Re-ute aenslrgl. 

Red. 9c i, Fspcr 4311)1). 
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Sciion.l Cjcta Experimcai on the CUtuie Sendliiiiiy Due I* a DoubUag of CO, With an Atmospheric General Clmlaiion 
Model Coupled 1o a Simple Mucd-Ujdr Ocean Model | Paper 4DONJ1 

IPorrcg Af. ll'BsADigrox onf GrroU A. Mtthl 9*75 

A Study of Ihe Dynamics of Drought IlllbUon Using ■ Dlohal □encrai Cfixulalion Modd (Paper 4D0727) 

Af . E. Tom and B. O. Ham 9501 

Background Tropospheric Aerasoll* I c corpora lion Wlihlna Slaihlkal-Dynimlcal CGiiuic Model (Paper 4D0T8S) 

Gerald L Poller and Robert D. Cat 9521 

Trend! of Atmospheric CO,Onr Canadian WMO Background Slaliauai Ocean Weather Sudan P, SaUc Island, and 
Akil I Paper 4D0SJ3) 

C. 5. Wong. Y.-U. Chan, J. S. Page. R. D. BtHfgay.aad K. O. Ptnli 9527 
Some rkxpecu of lie Inieratuiual Variation of Mean Mopihly Sea Levri Praxsuna on tho Saaihcm 
Hemisphere [P.pal 4D0942) 

Ktnglie C. A fa and Harry can Loon 954 1 

An Analysix of lha Annual Cycle in Upper Stratospheric O/one (Paper 4D0850J 

J. E. FrtJtrki, C. N. Siraflno, and A. R. Douglass 9547 
Tba Temporal Behavior of Upper Suatoipbeslc Oca nr at Low Uaiiludrs- Evidence from Nimbus 4 BUV Data for 
Shoil-Tems LcipotsM lo Solar Ultraviolet Variability (Paper 4D0894) 

L L Mood 9557 

Solar Mesosphere Ftpforer Near-Infrared Specicoinetir- Measure nucu of 1 27-jtm BadUncei and the lofatnce of 
Mesospheric C>i»n (Paper 4D074H 

RiMaU J. TAmuf. Chorlts A. Barth. DacU Ip. Rurrh, oof Ryan H’. Sordtrs 9509 

Kuciion Klncileg ol U +■ CIO -ClfO, Between 252 J*7 K iPaper 4D0997J 

Jones J. Sthn-ab, D. H'. Tooluy, IP. ff. Brum, and J. C. Anderson 9581 
A Dubaclc CiKulailnn Expertmenl in a Two-niitienuaul Phoiochemical Model (Paper 4D07I3) 

P. D Guthrie, C. H. Jaekmoa. J. R. Herman, and C. J. McQuillon 9589 

(kusvalioiu] Resuhs on the Veslkll Coliuun Ahundinceaf Atmospheric Hydras yl: Dewlpilon of Its Seatanai Behavior 
1977 1982 and of the 1982 ElChtchnn Penurbaiion (Paper 41)081]) 

Clyde R. Burnett and EHsobrk Bearer Burnett 9603 

Diurnal Variallons ol Aimoaphcric Nil* Oxide: Grouad-Bascd Infrared Specirasupk Meajuiememi and Their 
Inlet premfan w iih Time. Dependent Phuuxhetcical Model CakuUiuw (Paper 4D0787) 

C. P. RlnrkmJ. K. B. Baiffhn er, J. C. UUtn, G. M. Slohet, and J. IP. firauli 9613 

NO, Measuremenii inCICHn ConiincDta] Air and Analysis of Ihe Could baling M (necrology (Paper 4D0972] 

Af. /. BaiHnger. C. J. Hahn, D. D. Parrish, P. C. Murphy, D. L Albritton, and F. C. Fekstifild 9623 
Sulfur Dioxide nnd Panicles lo QuLeiecnl Vok-nnie Plumes From PoAt, Aicnal, and Colima Votanot, Coda Rica nnd 
Mexico (Paper 4DQ9I1) 

rWl /■ CasadtraH. William I . Rose Jr. Il'Hlbm H. Fuller . Il'iMbai If. l/xaf, Math a. Han, Jarrli L Afojwrs, 

Datld C. Woods, Raymond L Chan, and damn P. Friend 9631 
AfeasuRineflii of Free Tropospheric Oeome; An Alrcuh Sarvoy From44’ N«ih lo 46* South Lalliude (Paper 4D0732] 

Crruld L Gregory, Shrnin Af . Ark, mid Jerry A. IVNKomi 9642 
Flni Mau Spec iron Uric McasureinanUaf Aimofphwtc loas ai Oround Level (Paper 4D0877) 

Mark D. Perkin and Fred L Ebelt 9649 

Unusual SfnKluni of High- Lalliude Siniospherio Ehcufe Fulda (Paper 4D0907) 

ft. tfAngrte, l.B. Ineran, and M. ht. Madsen 9659 

Atmospheric Electric Module lion During a Sea Breeu (Paper 4D0733) 

A. Chris T refill 9663 

Cloud Opllcal Thlcknes* Feedbacks lo Ihe CD, CRinale Problem (Paper 4 DOS 14) 

Richard C. J. Somenllk and Lorraine A. Renter. 9661 


Seasonal VasiabUiy of CO in Uw TeneMrial Mesaiphere (Paper 4DW3) 

R. Ti Cheney, D. O, AltJilrmen, and Af. dfhx 

Solar I r radiance Varik lion Near 2D7S A , (Paper 4D0940J ...... 

L.A. Holland Q. P.Addtnm 

Smiffl-Paiileio Dir Depoiliton on NaiuialWoleix: Modeling Uocarialaijf (Paper 4D07B8) . 

• , ' Nrmn Sfawrlay 

Correction 10 "CZCS Data Aoaljali In Tuibfd Ccuuil Water- by M, VWfcrand R Slum (Paper 4D 1 052) 


aetara Into baacoant) and co ID -1 ' m' and lcwer In 
Layer ?C (daapar chan 53d matera) . ExcrapoliLlen of 
chia relationship Into Layar 3 predict* ppcmtiblUtlea 
of l*ea than I0 -1 ’ m z In the gibbrae* of rh» lower 
oceanic crust (aaaantlally inparmaable) . Wa tacin.ee 
tha permeability (k) varaua depth f*) to vary aai 
k(z) “ 0.11 ol*' w ^ x 10" 12 m 2 . If chla ponaabllltv 
varaua depth iuncrlao 1* rapreiantat lva of Lba ocaaolc 
cruat in ganaral, than hydro tharaal convection would 
ba vertically at ratified, with the most vigorous cir- 
culation confined Lo tho shallowest pillow baialt 
layara of tha crust . The use of a full suit* Of geo- 
physical lags (including borahole televiewer imagery! 
multichannel , full waveform sonic) nuclear; and vari- 
able apacLng electrical raaiaLlvliv logs) allows tha 
charac Lari tat Ion of tha acale and loterconnBCLodnasa 
of fraccuraa, and tha degree cf Infilling of theae 
(rscturai by al Kara cten mlnarala, Ac Hole 304B, wa 
obaarva a ralatlcnahlp between porraaablllo and frac- 
Lura pocoalcy, daiarmlnad from che gaophvalcal lope- 


aiolng an ahaorpLLva rnadlum, ana finds chat tho predicted |f fraccuraa with elmllar aepact ratios are encounrer- 


actBBuatlDO underai Lima Caa tha true attenuatin'). The 
reason for thla (a that tha rain acatcara more emission 


sd at ocher oceanic Bites, than prod ler Ion of the 
permeabLILty of the oceanic cruat to within an order 


energy out of eha direct cay path than into it. Calcula- ,f aagnltuda la possible From geophysical logs. At 
tlona of tha ataniphaclc emlaaloa ccspnratura and at Can- Hole 39SA In che Atlantic, for eramplo, in pltu panie- 

uattoii In light to moderate tala at dlllaront frequencies ability maaauroBenta yielded valuaa elmllar to thoaa 
and rain rates ara perlormad, taking Into account molocu- predicted bv the logping ralatlonehlpa ascebllihed 
lar absorption, and varying cloud cover and ground tarn- a[ Hole SG4B. 
par. cure, Thla raaulta show that for typically encoun- 
tered meteorological conditions, the radlomatrlc formula j_ rj aop hya, Rea., a. Paper 4BS046. 
ran ba usad to dative tha total atteauatlon (< 10 dB) 

Iren emission meiauremonta with accuracies of tha order 
luaa than I dB provided that the empirical constant In 

the rid Lome tele formula, dopandant on tha aablent tam- Op nP Vi PTT1 1 efrv 

parature. la a function of frequency and ground taitpota- VJCULUCIIIiatl J 
tura. (rain emlaslan, scattering, attenuation) 


Geochemistry 


Red. Sal.. Paper 450891. 


Exploration Geopir 


0920 Magnetic and elaclrical maiheda 

A COMPARISON OF GRAVITY PREDICTION METHODS ON ACTUAL AND 
SIMULATED DATA 

F. Poster Korrlaoa (P.0. Box 2012, Rockville, HD 
20812-QQ 121 grata C. Douglas 

A comparison was mada batwoan Bhapard'a method 
(lnvarae-dletanrc weight Ingl and collocation (linear 


1410 Oioolatry of the Acnoaphern 

CHEMICAL PATTERNS OF ATMOSPHERIC DEPOSITION IN THE STATE 
OF COLORADO 

William M. Lewis, ir, (Departoeni of Envirennental, 
Papulation, and Prgenleaie Biology, Box 334, (Jnlvaralty 
or Colorado, Boulder, Colorado, 60 309), Michael C. 
Qraat, and Jaaaa F. -launders , III. 

Saoplaa of bulk deposition from tha atmoaphert wore 
taken over a one-year Interval between May 1982 and Kef 
1983 ac 42 at tea distributed over tha Stats of Colorado, 
Col lart Iona war* coop! eta far tha entire yoar at 36 of 
thaaa el tea. Tha collect Iona were mada blweakly end 
ware analysed lor major cations, major aniona, 
particulates, and tha hydrogen Ion (pll), A pH below 3.4 
waa characteristic of tho annual vol uma- weighted 


filtering) for the purpose of predicting gravity «« cnaraeteneLie ot tin annual vo. 
anonal iaa - Teat, .are made with actual data from southern Pr.clplt.tlan over two-third, of tho state, including 
California .nd with simulated dace created r r om buried ■» of ch « hLgh-alavatlon areas In contra! Colorado a» 
point masao. ganarat.d by a random numbar ganarator. Tha mU ■» aubalanttil purtlona of tha plain*. Th* 

.utneor ratal loo fuac tlona or tha almulated and actual P 11 r* 1 "" 1 leverage bo low 3.0) ware found near the 
gravity data behaved vary much alike. In general . the Continental Dlvlda In tha northern third end southern 
sophisticated rol location method did produce her car 'h'rd of tha aieto. Emissions of NO, and SD* from 
raaulta and vary good varl.aca aatiaataa, compared with P° ,, » r P 1 ™* 1 ‘' lchln °T "■« the boidora of tha eutam 
Ehepard'a methud. for simulated data. Tha advantage woe *9J*L Lo approximately 40* of tho rota) deposition at 


leas for actual data. Tha cost of the batter results ia 


SOj and NOj-N within the state, gradient! 
of acidity within tha etata oro to a large degrae 


the nee of more computer tin*. The msec Impart in t 01 eciaity within tna etata aro to a large 

■clem if Lc concluion of chia study (a that careful trend axplalnod by two ractnrai (I) Incntlon of power pleat* 

removal mum be done and an adequate data aampla obtained and urban «»«■ "1th rospoct to prevailing Wind*. ■» 

in produce truly opcim.l raaulta ream collocation. The < J > differential transport nf strong aclda and alHaua, 

variance eitiniui are mich mart aenaicfva to Lha form At •l«vaciona t oarhonatefl nruermlLu lCr ^*® 

■ad calibration or tha modal autocorrelation function ■ , “™ 1 « 1H| ' « Bho,ln h T *»'“ dl.trlbutlsna or atroug 
chm era the predict Lan raaulcig icId Mlona and dlvalont cations. Boeauia or tnair 

GS0PHY8ICB, VDLA9, M0. 10 iieocIntJon with tarr»Btrlal particulates, attell* 

tranaportad over ■barter dlscnncai than tha gaiooue 
pracuraora of nine rol aalda. Thua air naaaaa bovIhJ 

abia b .. . ovar tho noun tains, which luck, larfla aourcaa of aithir 

ono Satanic Httedi aikalia or aclda. ahow an KncroaaLiu Mas toward 

8 ” m 7*“ * m nU5Cm MTWATIW acidifying auh.twca, at higher olUCutlana. thl. «..« 

S* ,,M ■* (Dspartw.nt of oeophyelee, Stanford a .t a tew id. negetlva ral.tlon hatwoen pH and ala.atl*. 


0)30 Balamlc malbada alkalln or aclda, show an IncraaeLiu bias toward 

nU5Cm ISntUtm acidifying auh.twco, at higher option., thl. «■••• 

Willlu B. Seri an (Department af Deophyale., Stanford a .t.tewld. negative ral.tlon hatwoen pH and ali«U«* 
Uolvara tty , Stanford, 0A 94303) Jon P. Claarhout and 

Pablo Rosea Water Raeour . Ron. , Paper 4H1018. 

A slgnal/solae aaparatfan must recognise the lateral 
cohareace af gaaleglc avast ■ and thalr aLatlatlcal 
pradletablllty bafara axtractlug those conpaaanca meat 

aaarul for ■ partieolar prataaa, aucb as valocity 1430 Chemistry of Mabeorltss anti Tshtlbss 
asalyala, Svanta with racagDliabla coha ranee we call '1ECGHEMIBTHY 07 kSUOHU-NOBO WPS TBKTITEB I»« 
■igaal| tha nit we tan ootae. Lat « Safina ■locualng" 3ELZOTED TRACE ELEMENT CORRELATIONS 
II lac raaslag tba at at I at lea I independence nf a ample. 0, Koabarl (Institute for AasljtlOSl OhesiBirji 
irith aome invattlblc, linear transform L, By tha central University of Vienna, P« O, BOX 73i 
limit thaorea, (ncuard signal must b a coma mors Vienna, Austria), 7. Kluger sn4 W. Klfl , r 
Mn-Ginaaleu. A esssors 7 daflaad from cross aatrnpy UuoQg-Nong type tektites srfl dletino* rroa 

naaiuras naa-Oausaianlcy free local histogram of an Other tektices In their shspe. flise. po6W“ 
array, and ihtreby maseursa' focusing. Lnc«l hlatograna graphic] al oharaaterlation. snd Ohesietry* 
of tbe troaifanad data and of Irani formed, artifice l ly YolabilC elesenta sre enriohai , but OW” 
incebarent data ptewide anaugh information to eattmata traoe elenents do not aho* large oiff , £f°r, 
the amplltuda diatrebutlaaa of tranaformad signal and when Compared to nonaal splash fOlfa tektlW • 
Misai errors only increase thl eatlmara of oat as. Thai* Ws have analysed fifteen nonvolatile eisew 1 
dliLruhut lens allow the rieogniclon and extraction of (tig. So, K, Or, tin, 7e, Co, HI, Sr, Zr, 

■nplac containing tho higheit percent eg* of signal, Hf, Ta, Th. end U) In nineteen Huong-nong*yP 
Rat Inst I ng a I goal and nolaa Iteratively (opr ova a tha taktltea. They show that the Muonff-Hong »7P 
■xt ract Iona of suh, taktltea are very res trio ted in ofienio** 

After the rameval of bed reriactleae sod nolaa, 7 will oospoeltion end are alnoeb undiatinguiaueo 
Ula 1,1 1 elsretloo velocity for tho ramainlna from the Auabrslaelan taktltea, ElenenMJ 
diffract Iona. Bint at ache map lines to points, greatly ratios Oaloulated from the data preiBOOea _ 
rosea nt rat tog caattnusua railed Iona. Ha extract samples here show the int ganatlo oonneotlon. 
costs iplng ihe highest concantratlon of this signal', oal abundanosa and eleaantsl ratio*, “f"® 
(overt, and subtract ream the data, leaving diffract lone with thoae of other Auetraleeian t«tlte * 

■Cd nolaa. Next, m >1 grate with many velocltlaa, .* tr .et indioate that the Iluong-Nong trap* J^SlS-eg.' 
focoaad a* ant a, sad Invert. Than wa find tba have been produo ed from terrestrisl ■*““? 

o* thaaa avanta heat raianblloa the The nonvolatile elenaota nay ha of 8* n JJ. 
d Cfrack on. In tha original data. Migration of thaaa algnifleanoe in oonneation with a JP*®** 
dll trace loot niilmlg.i p ,t the bait valocity. He Strewn field, while the volatile elesaa®" 

I urea IS fully aitract diffract loss and estimate voiocltioe reoord wore about the oonditione of 
'* mi i* 1 dal * co “ t,,n 1»» ■ growth fault, a origin. 


spatially variable leaat-aquaroa superposition allows 
■pagLally variable valocity eatlmatcc. 

Local slant stack* allow a laterally adaptable 
extraction of locally linear evaota. Par a Hacked 
■action wa auccaisful ly datratl weak atgnal with highly 
Siw 1 " coh,,, “7 ,r “" ctrong Osgtslin noiia. 


OnUke oormal novaout (EMD), wave -squat loo ciarstlon of BI03PHEH1C CARBON TO THE ATIOSFHERE itvcf • 

9649 “S* ,,th,r, e “ *“»■ lh ® ak* y ad «uiver leapt of Mologlcal Sclenoe#. U"*^ . 

VMS **PP*»1 ulUetai* corractly. Short local Washing Lon AJ 70. Saattla, WA 98105), H,.l. 

llts* , • loo I midpoint will axcraet isFIictiaoa with P. D, Ouav irfUi 

9639 SilSL Vt° l \ “ ,7B) 4/ ' kJ ■ Ralotlon.hlpa between i^C. ring »r« and .. 

J;K|i„Ua ^ I W w » r, «' iriv.«lMtod far 11 Pacifio cn-etal ■ 

9663 axlrsat avpaLa 1 coot's lot ng ^valaclL^lfufOTu \*l “o’* - “ at th " b1< tr *®" wlth reoorda lopger t'»n 2M . 

off..L. Offag t V" - •ig"i«oant 1 2c l.»l V ■ ; 

9668 of aolaa, rcawablo, form LatMan 4 l! c and ring araa. Tho oorr*le‘4» 

CM. .ay r sue. iu)B-0. u ,g|„ mis. r »om shot gathora bv pronwJrw * d far Seouoia glganfaig >^» rB “J YJJL- gUc 
9673 ”“e tf *»g the map | I da it 1 1 riable alenal than : 4,1 rin * »ras.ooixjunt» for sixty poronnt of Lh 

Sf aTl.^ ti* '“‘■‘" “■‘•lUn «t«:ki»b..L Mrc««-J vqrlenae, • • • '• ‘ a U^-IC ! - ... 

9677 ' * ■Igairidooi ■' -The anvirniwntal factor* infimnoing «*■ ■ Jp pie 

raaraiaaLs' tk. 'M w4 ' "h® 1 ramalen Boo*«a*tWri flf ,trAaa. ark Winy. * P° r “ t Ul »iy 

i679 .vVlr.otmVi .? “*•*»»•*»• Miee and may bp prw-laso varlaDUltyio Lh. ««C recO d ^ • 

- ■ • S»w4*rou U •J^ IU 4 . rt ‘ , pic.dut. - ^ vorjnl )i* i.otop. fn*tlanrtloo^ - 

. Aat (field) ,^r ** M ^ fro. . -bout qnb fluarW of th. i’.’c utl /U* , ■ 

. «*0PW*Wg, »L, 49 * 0 . u ;- •«®r«8e rooonl can M rwWM W*'* . •' 

' • **. - . ; * « • «reo. fha rweainlng 4’ 3 C variability **.“• “ • 


J. Gsophys, Rai. , R, Popoc 4B5B02. 

14B9 Genarsl l Carbon Cyala) -. 
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standard deviation of 16 ppm w tB i Cu ,.- aJ nr . 

induatrLal CO lewoU. ,nl. „ an upper’ 
atiuepherfc C0 2 wariablllly moucoa o y cn a ng 0B in thn 
al-0 of the biospheric reservoir. * h 

Average pro-lndu.tr lol C0 a level, sre eacimateu m 
be in the 260 - 230 ppm r 9 ng„. , ha oumuioL^ 
of hloephorla carbon re leased to th. aracophero 
between 1600 and !B?5 is approvimeiel y 15B , Jn 
tons C. ICaraon tyole. cn.ml.try of L et.liSl' 
J. Oeophya. Rea., D, Paper 4b] 17 7. 


ad V |ha ‘rato'of ^mssng'r^ ' h ® nn ® 1 “'dib S. 
»«r.oir -rur." d “! r "‘r by 

• ‘-ssr.ars'nfc 1 .- 

Uxtot Re tour. Ro.„ Papot 


51 and Incrrsi. 
yr. Dounrlver. 

Idlh Ifi.B . „.J 

■* S, TF. and caused 
" “ear Lha dsn. 


““ ‘1 th0 ,la “ 

Jisii ."" 1 ° f ««!"«.» «»r *i£r mnu 

s^iriSPs? 25 ^ ^ , 2ss.~dg 

Inf 1 1 tret ion Into", 

w “ a ,n * e " rd 

fl^w.5 * ' 5 u ea | - 1 I near solution, aolut* 


5?s:*i,crss; s^sstr- 
zSsSs—ttzz'xss? 


7125 Glaciology 

ICB CME - 

yEX: 

wa present result. n e V okaerved rheoges. In this tern R6 7 n l Ins 

tapSmu! 5*? *+ tl * he ■oiubI. p h t; r*?' 

aSSrl 

SS=s ==£SS kES 

sss V ■■ wtrra - “JS s.-: 

robs ibis cause, factor of only 1.5 sonm Cl ' n,lJn ' »Oloc It 

(Olaciology, O.acw!!* ‘ ra «“83Mt.d. °FP , ° 1 isist* 

nr, uincnmerry, polar Sag Lons) "F ■" arcrnglr 

I ruu , Uvlu flow, disport 

■ Oeophya . Res., c, Paper 4C109B. “Ihonl transport). 

lien D ■ . UaUr Dcaour. Res. 
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'TT'* tf fP*** -R the .tale of J™" 11 P« peer... , 

“ : “ r "“ f“ ***** *™ ...u.:;!: r.-;:;: 


Hator keeour. Ran,, Paper 4VI241 


Geodesy and Gravity 


tssr ^ AvBnua ’ n - 1 '-* c.. 

t,* ^“• wor ^ la tievaloped for ewaltiatlng th. 
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P 4 EflRTH 71 lfl FHE BALANCE OF TIDAL ENERGV 

George if. PIet.-e.en (D. B ^t.«,t 0 I tho B.CBIu sicsf 

Bcimscua. U»varalt v of CnicsgD, Chicago II vSr, 

The oe.n rol. of e.r t „ tl a„ lh , ^ ^ ' 

Oi tl del energy la to dl«B 0 „ .| a . llc . ||y 
trenui LteO to the «!,□ s^th frc. , 

accompli mod br negative corral rhl ® 11 

end 1 Dad-tide LrenVt. Z VnTcT 

or... Iron ocean diasipatior,. The* ,r. 

TgV^r 1 ln,t »'U«JK‘£S. 

iTioee, tidal tiieelpationl. 


J. Ce-iphys. Ree., B, Fspor 485129, 


Geomagnetism and 
Paleomagnetism 


2SJ0 spatial Variations (nil harmonics sad , 

2 SH 2 #™ Hia,mc 

^JSCTKTfS: Stt'nZStt o 77 ,- 

ololmt... th. effect, of eut.m.l Vuu “ ** 

a*M=£fltr,£iB«= 

both field! era cornloteblo to XenlaelJ V 1 
within the oeeanlc llUio.ph.r#, is * 

eurfec. field exhthtt. . etroag epatfal car«ie^ T 
■Od . hatter eolation than th. )UGS*T fUM H £ 
■var, tba HAOSAT field alio dleDlsvs . ai., , 

^toX^Tc^d^ 

«,f‘££To r sss rS : 

■pharlcal harwnlc r«f«rtnc« ruida <2> Bn f n . r * 
dared. Be d,.o„ lt „u * Ul > cmml ' 

«* na ^? P * ol7lc •«°nnte p»*"« 

S5.sr=sfS| 

WOSAT, Central FacLfic, 


Hnscr RciMnir. Hou., Papar 4M]|b7 


Meteorology 


4F05 Air Quality 

ssssj zstt&rir ' rRwi pK,m " s - 

T* "• kxaiberg, t.. Alli! IK . ^ 

st.e.-.s 

ini.reaulng Iwcpwr-Hure. loi-,.,.,, 

1 e ' ,UUn * '"«• m -h. A.Ium.1 VeT lT 

, , ,u th ' ,a ® oboorv ed In FrniMv lvam.i \lr-h. 

lu-oe nuosurad In a Douglar Hr l.c V? ^ “? 

cm7«Un lurin'* JI, ‘ C, v? 'I'*' >1 PhJ-p lacr-v 

slgntf lean* a, ^ ^iTaut” " 

"tt: 


3i6o Runoff and etrwiw 

i/mia FL0 - P 5>EEM,!! * E CkUACTEBMlK* 

sssST— - iSKiSsrs-T™ 

liiPSilsf 


J. Oeophya, Rea., g. Paper 4B3i)35, 
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aln.la.iou JecaoMra,. Ih , t ,l .i'lv, r..I« r .!f' ' r ! w . ?ll> , K 


rrTD«^^ a i^™ rl “ l 1 ‘OAf-on live) 

W IU<a,EI,,: kNOHALlEa OF CRD.': TIL *>MGI1 fb,-.u 
KIU 3AT DAT* OVER THE ARF.A OF THE JAPilir.' | 3 £frt 

li Sroeearch InelHutc, UnlveroM- 

p r us'ss's, r - 

■ *" ~uL, KSL-Jr 1 

nuTTr F ° Url ' r Mrl " 07 "*■’ DOXlB'iO 

1. V ' *? r arm * ° r hODOkn oqwarg an .j ic-Wko 

sat*u!l^lu?3i y f lo,da 1 ‘ Br ’ ^oputol for ih" 

SSItii- WftB rov, * lpi ihat |J •" mi*— 

the lurll 1 k 57 l ^ 6 vorllcvil ctapontnl ran al:T,K 

1 t J,par ‘ 3 °« «■ «TF«d -uh K . 

Vifh « pnlutil ""k*" 1 ' '2 th0 nar '-ho**l.rn part, am 
1 pair ! u, Lh ° 6L ' ,llhuo “t°™ port, J) t.horo was 
"wJrineLhn U V< ’r“'“ nogatlve vortical r,r,,cellu s 
3 ea, =iian B lln» <, Lh fr ' i *, Fl i' rlh ' r ' 1 Sur0n 10 ’ h0 Ea » t Chino 

“€notl2L?™ e ^" l : ,nt “ or " n ®*trono)y local if ad 

«23ra*Sto^L n0ar ' h>> dNrrucu in tho 

bungtln P h<1 1S,>r0Bn Fonlnsuls. (H*MAT, 

“•anotio nnooelloo, rogiunul riold) 

J* Owphya. Re,., B> p ap „ 


Mater fclepur, Poa., Paper 4WI1D2 


Soli Msduirri 
SOLltTB TUVBL TIPffi DUB1.TG TRICKLE IRRIGATION 
rlochtir (Plane Pt/tiology Dlv.. 05[R. 
P«lnerst4Q tenh. Haw £a fl |«nd 

amlrrara r f 'I ■*!*“ f ™ drip (trickle) 

emitter, le dev. loped, lh, M de| of .olure flow 1, 


Advances in 


Edited by Erik W. Grafarend and Richard H. Rapp 

From jxi|3ers previously published in AGU’s prestigious iournal c n fr 0 ^i , 

volume b a collection of 30 papers which are sharply focused on recent tfi£ 5 £ 

The papers are divided into four sections: Geodetic Theory Gecx^^^Tp 

and Applications. 0 ’ oeodetlc Estimation Procedures, Gravity Field, 

ADVANCES IN GEODESY, a thoughtful examination of recent geodetic develnnm^nrc i i -i 
reading for those with either central or peripheral interests in geodesf- d p ms> is rec ^ ulred 


■SoSbp w B0CEBB V0LCUtc hocks of 

STROTm^ 070 ”- IHm “ TI0H3 WCHAHtSKT OF 

RosdV Mmli%arv' S, r 5urvo 7i 3»5 Mlddloriold 

S‘i lrw ? , « S^M). and Robert S. Coe 
»l®anio^Sta l or^ B ’ al .°? 10 ,nv0Bl »»“«"• In Eoaana 

^4*Mtiwto a atL.^l,^ Uth,WI,t ^4®hlbgton Coast Rang. 

tlona and the i™i r *. I , atl0n “ hlp batlw,n l»tanlo rota- 
Wfaiouo afddi.u atPuotural goolagy, the .llooh- 
th. CrM Mnt aubmarin* basalt baaewmt of 

hokadM atrIatur!T^^ oonsLate of ssvsnil reult- 

Fhenatarlaod hi dir?* 1 ” Up 10 30 k " * apo “ th,t 

Lion (20° to Mrhf lrftrant " oua *?a or «l"4fc»l«* roto- 
tha Eooan, ", Bwoh “ «5°) when oonparad ta 

turel snT!y a 7, C!^ B !? U r ° r North *«*fIo*. Struo- 
4et* ^ddliT ieJ^T*r dlrf “^*'«»l rotatlonn poot- 
■ninib tha «^ , |^L.f 0 , ll,ln ® ° r th “ Cr, ' ,08nt Formation 
fwwabl. o^“ n,ot#l “ r « l " ■»! Pro-dst, th* urwon- 
routed aUi? 8 ,vfi pir a*? ,Bna Oobu Volculoa. whloh 
of rotaticq th. d J d ° Bot aho “ 0,1 daaaioo 
H<*t-Oobla rotaLiMa und " p, 7U« Croooent formnllon. 
pettwv, lory .taifS? b, a fia.lt 

ln » almpla dBTfP.'i to . that axpoatad for area* oaught 
ftalU. Major Mrlt. ahMr ®° u,,le * lo| IB transmirrant 
■•viral It 1 1 j y.^^-northwaat trending fault* with 
boaadiriM «f orajiM dlaplaoa**ot form tho 

®l«kwlaa rotatfiSf* J ta ? t#d "*’**'' d«“lna ln uhloh ths 
«4bt0d by ime, “ •longato oruatal aiioos (a aoeom- 
Miewa. ThirtJ R' Riedel 

Msl-lst* 100 P oroant oF the oboanrod 

"Deer rstablon °® lla Dave aaaurred by this 

lr ®*» in the I**"' 0U * r P tl "4“«"«ll« »l“4y 

u “ll*r rsult * nd v,Bt4ra Ciaoadee hava a 

■•mirioant ah*lT7?i r 7, #Bd B,y * lB0 h,v * “»l*reoaa 
‘‘TXi aubduotiolr l**^*!' long-term northward ob- 
Room th™J^, th f »™»Iob Plot, bejyjith tho 
*•" ■°V ®r tho Tertiary ooald havo 

80ul d explain tX ITT? for *■ 3h “ r rotations and 
*“*» from tta a—Ty 1- *ootvnrd daoraasa U rotation 
a **« MWnai. rotatJooa 

• r, FMo dlrrioui,? 7 ® f thB ■‘■’■natural and a tret 1- 
"‘•tlaa or i # „a , “ sooUud ““-h wdoU involving 
* Br 8*. rigid platea, 

C, ° P,,ya - H. P-y-r 4RS008. 


hydrology 


■■■Wir eh.nnsl width and ratal of . 

I** eh ** of tha tot t,w , ‘ od F meaqdering 

up " *■ «t.rc. and M.-Manton.: 

? ,fcVr , Albarto**?. 0 ,, r^* ,Bl “ r “tlonal boundary noar 
?■ ®lh*r raactT’ „ by tho St. Hiry dlvorafan. 

rsaongl” 1 ^nt/to.; la below th. fra.no 

‘♦ra evaiioblllt* boc.u.oiof tha uplo and, ionA 

r!'^ 4 ® Ptaetdlu ?ha** P *' * ,f Fhot*», and hydrtwtr jc 
J? r bo ‘h Math*? Sl, wweM-lB >- «h* turn Altered flaw* i 
Jl*** 4 «ff.cts Df ^;i* U,,d ‘ ,l » eh * B4tt»ra(,riyir ra- 

*“ l tlen.i a ,. iT“.*IIf*fi.«wP4i|smm- i tm.* pcopoaed 1 
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3721 Convection, turbulence. and JIM ml on 

concurrent heasdhr4ehis or ozohe dry d&fositiwi using eddy 

COM ELAT UW AND PRCFIL2 FLUX MtlROHS 

J. 4. Droppo (Cfonlmai Research aid Engineering 

Dtpnamt, Battalia Pacific NosCbusBL Lab orator lea, 

Rich Laid. Washington, 993121 
8 fault in ran a surfaca-layar ozena flux aunirmau by 
addp flux and pro Mia aacbnda arc report nd with supporting 
alccawlsore log leal data. The results show a dona 
carmpendeace bitumen cha nddy dlffualvllieu of oiona 
aid aanatMe htat rather chan tuasatua haac addy 

Jiff uslv ley. Dane Japonic Ion salacities are cuapulod 
both from tbt eddy f I- ' and pToflla riuoa of ouna. (a 
with eddy dlf fualvillns. Lhasa results clearly show tha 
eras lhla haat analogy giving tha hotter fit with Iba addy 
flux velum. Ihaaa aata of deposition valoclLloa alao 
hava a coca I ecanL tcaporal variation, with peek valuea 
of up to 1 ca/a at alddoy chons lag to leaa thnn 0.1 c a/a 
In tha evening. (Dry Deposit loo, Oran, Eddy Dlfluelu ItyL 
J. Caophya. hi. , P, Paper 601162. 


37)1 Elect ricnl Phenoaona (Hvtionlcgy) 

Till rifCTHIC FIELD SPECTRA OP LICH7RJHU RETUPfl STTOKKil 
CORRECTION TO 3ERHAH It dll.. <19101 
J. Praia (Do part sent nf Eloctrlea] Etr I nearing, Dalver- 
allv of Florida, (.alDaavIllo, II. 12611), H.A, than end 
D.O. Childers 

Cornelians aro given to the slcctt ic-riald ftiqueocy 
spectra for lightning return at rotas published by 
Sarban ot al. (1980), Their mp terra for lightning 
within 12 ta ora In error primarily duo La rectangular 
w Indus lug of aeaaercd t lee- domain waveforms lmvlng eon- 
aare values at tbo and ot the windowing period but 
addlt locally due to errera assoc I a tad with using Ihs 
HFH ant hod to extend tha lower rad of (tie frequency 
range. Tha corrected spacers ara obtained true nodal 
olccirlc-flBld vavofnruB derived (rca typical wannl 
wavelnras observed at virloua distances over ho«h land 
and rail mi or. 


Rad. 3el, a Paper 4SII26. 


Mineralogy, Petrology, 
and Crystal Chemistry 


4230 Eaperloanlal alderalr.gv end petrology 
mourn nir.esTiuri in ijiw.k mai.wi whips 
D avid Halter (Laaant-Dvherty Cceleglcal libaotvalury 
end Dapannani el Con lug I cal Scloikva, Cain mb Is 
Dnlvutalty, PillMlca, Haw Turk llXbl), Waller S, 
Kiafer 

tellili ■llgeel durEng Hint Lug In a corrosive 
ugu |* Ir wall'll With n uurluiu-rnnl rvl led dlnonlutlnii 
luliillnn suggi-alrd Ir.a rwi uiit ■'tperlrania on elllreiu 
cfyntale. Tlur icIetUn In nlinvm te syply l» a vide 
lutigo of dynaalral iiiilani I rum ana lug wporlBOoie on 
K-iCl dlanul ullvn In w.iiur. IfHing llila iol.it lun, 
ccrollth puuiil ral Ivn by winking Inin uyanv In alum 
to 6c el tangly lErpinduiit on awuutllb alio. Cryaial 
v In ting la unlapiiilopt but sinblng al aotat-sliad 
thunks can ha a oa]ur proruso of auai and lieaL 
iranapurl In planelaty*ucalv nugxu budy uvolullua, 

Thla uvoluLlan canni'l bi! adequately L reeled villi 

currant lalanuliun. 

J. Cnphyr. Baa., B, fapur WISH. 


4299 tenoral (Petrography and Petrology) 

PtrmOCT OF APOLLO II RE60LITH BRECCIAS 
S.B. Siaon (Intlltuta for the Study ot Mineral Dcpoilti, 
South Dakota School of Hlnai and lochnology. Rapid City, 
South Dakota *7101). J.J. Fa pile, and C.K. Shearir 
Patrographtc and nlneral chmlcal data for tliteen 
Apollo II rogal Ith Breccias mow that (L) tha regal I th 
bract las differ froa toll IOOM with reaped to a) Ag- 
glutinate content; b) glail population; c) plagloclaaa 
conpoaltlona, and d) proportion) of hlgh-K ears and 
toe- 1 rare baaall coiponanU; (2) the A- 11 breccias and 
soil hare highland coDfWnsnts that are atnllar both in 
abundance and petrology, and (]) lunar regal Ith brec- 
cias provide a better companion with howardlles than 
do lunar soils. Iha data and observations are con- 
sistent with formation of the ragol ith breccias iron 
(mature soil, tl appears that little or no highland 
□aterlal has been added to the Irangull I Itatls ragol Ith 
Since the fo mat Inn of the breccias. (Apollo 1L, rago- 
11th, regal ltd breccias, petrology). 

J. Orapbya. Baa., I, Paper 4BM0I- 


Oceanography 


bios Bnudary lajv nd accaunc* prooesaoa 

SLHJLATIOI OF THE NOD USER IT HB WNDOBI AKD PAH HTI1I 

SEVERAL KXEL& 

P, J. Martin (ami Owm Raieartft ml Davelopaant 

inirlty, itm luiln, Mieaiaalppi 39*29) 

Iha Hallavlmidi Laval 2 and 2 1/2, Killer, and Canned 
awdUarelonol almd*layar ratals vara goparad ror aa 
alapla forelnd towimu, and tasted py aimulatlng 
chaigaa In llwaiiri layar at Deem StaUuna RmaPar m 
T ape ftr Uv yaar iMi. The ww a lotion aladillaa ahew 
that tha mbdela oat be liaiad bo glva ralrly pM raoulu. 
Kcwaiar, Iha need to readjust modal raaunus whan dunginc 
loouione auagmu that ilwa la reem hr lapvwlng aoae (f 
tha alilng par malmixal Iona. 

Dm aanaUiflty of tha ratal aloulotlona ta oartain 
■utriuL' parmiaiarlxaUom Including airfaoo haat flux. 


aouttr tirbldlty, md ashlent dlfrualvlly bel« the aired 
layer vu Invsstlgatol. Tha jroa^loog slaulatlona WI 
fouta W be v»y nwsltlva to tha bwaIo* tirbldlty. 
Increaslns Um tirbldl ly rroa Jtrlor Optiiml Typa I to Typa 
III mim a aualmui liuroasa In the aonlhly man AST at 
Honmto- or 3*c n* mr*. Tha alwlstlaia are rat 
aenaltlva Vo aowalw ItrbldlLy during aumar rfun U» 
BlakUpr rmalrm ahallw. nr the adilont dlfflnlvILy, 

■ dacreMo fnm 0.4 w 0.01 aa'/a reaulta In a uilu 
Inireeaa In Un innthly aeon SBT at Ko<aMr aid Papa of 
0.9 and I.S*C raopcollvaly. The affttita of upina a 
oo latent aablord dlffualrity ara rat notloaabla In HU 
tuew when Uu asuaul llarmoolloa la atrangeat. Tha 
off BOOS ara largor at Papa Ulen NovoWar fcaoauM of tha 
olrontor a man* acaaooal tharmoallna al Pape. Boat raulta 
at Rervuibu- and Fapi v<ra obtained using Lha obaarMd 
Opslaal Hater Typoa (I and II, reapnstlnly), and 
r alal Italy mull valuea For aobluiL dirfuslvLty (lean Uun 
0.2 oa'/B). (dlffimlvn, almd liyw, lurbulait alxlng). 

J. Caophya. Raa., C, fapor 4CI07T. 


4710 Cheat cal Oceanwaphy 

SHORT -TERM TEmRAL WRIM1LIIY OF EOLIAN PARTICLES IH 
SUFACE HATERS OF 1HE NORTHHESTERH WORTH PACIFIC 
H, Uenatsu (Centar for AtmoipAerlc Chomlslry Studies, 
Graduate School or Oceanography, University of Hiodo 
Island, XI notion, Rhode Island 02681), R.A. Duce, S. 

Hataya and S. Tiunogal 

Iho concentrations of pirtlculau Al and total 
suspended particulate matter (TSP) were measured In 
surface waters at 42 stations on a cruise from Tokyo to 
Alaska and return during the sinner of 1978. Th* aaan 

R rllculato.AI concentration In early July 
.5 ug kg'*) wag alaost eight ttaes higher than In 
aid-Auguat (0.72 ug kg' 1 ). However, the mean TSP 
concentration vas only twko as high. The high 
particulate Al concentration In th* surface ntars In 
July wag correlated with high atmospheric ifcist 
concentrations over this area. This dust was likely 
transported from Uio detort regions of control and 
eastern Asia. The atmospheric mineral eat Ur deposited 
on tha ocean surface was rapidly removed to deeper 
water* within one oonth. The temporal v«r lability of 
staoapheric concentrations and deposition of afnsral 
matter may significantly affect the distributions and 
fluxes or this material In the oceanic water colimn of 
the North Pacific, (particulate Al, total suspended 
pertlculato matter, mineral particles, atmospheric dust 
input) . 

J, Caophya. Roe., C, Payne 4C1221, 

4760 Ke.l ICO 

RE THICK HP/3 DISTRIBUTION IH P4VISSTRA1T IN FEPRUARY FROH 
SUEHARINK rOIIAR PROFILES 

Pot it Wadhnna IScolt polnr Rrannrch IrutiiLulo. University 
of CnretnJf.r, Cantaldpo CP? IKH, England), Alflvd S, 

Hcl nren nnd Ruth Volntr.iub 

A wbmnrlno nonar pruniu atilnlnod in Dnvln Slratt Ly 
HS3 O uponfl-ih In February 191,7 hex yielded Ine Ural 
quunltlnllvo dnto on He thick nw dlrtnbutlon in Lno 
region. Within 30 - 100 kn or the Ho o.Jr.e Ihcra la a 
’rarg Inal Ico tonn* IHI7.I whero Iha neon drolT Is 0,?i - 
0.91 n, Host or l he Ice 193 - 100JU la undeforned and there 
are many loads Lot Tow ridge b, al) of thorn leaa than 6.1 n 
in drall. Tha roaalnder or the region la an 'Interior 
lone* composed nalnly of (TrsL-year lea, with a ocan draft 
or 0.77 - 1.66 d Inc raising slightly fk-on HE Id SU. Leva) 
ice la leaa common than In the HI2 167 • 91% of lha covorl 
av are leads. Riding la more conaon, with B maximum 
observed kool draft of 19-56 a. Tha overall aean lea 
thickness distribution has a poak al a drnrt of 1.05 r 
11.10 a thickness), IdenUried aa the preferred draft or 
underorned fmi-year Ho ot Lhla tlaa. Ice draft and koel 
draft distributions followed a negative exponential 
distribution ot depths beyond ] . I a, nnd the distribution 
of lead widths rollowod a power law with exponent »?.?*). 

i. Cevphya. Raa., C, Papuc 4CII74. 


Ulb Seu lea 

AN ALGORITHM TO MEASURE SEA ICE G01KEHTRAT ION HITS 
HICItnUVE RADIOMETERS 

C, T. SwlfE (Doparlcant uf Electrical and Coipulor 
Engl orer lug, linlvenliy of tteaHachuaecca, Aoharar, HA, 
0100)1, L. S. Fader, R. 0. Ramaelar 

An algor llhn la dm Loped which uaaa two alcioato 
radlecolur channala to astlmata quantitative tract Iona of 
flral-yanr and oulcl-year noa lea typea. Tha algor I tha 
la applied to data trends are used CO rartoa valuea of the 
ealaalvltloa. Tha algurltbia la applied lo data obtained 
froa ancalltta aayaoTi, and tha data troada aca uaad so 
xaflna vatuoa el tha aBlaaLvltlas. Tha algorithm vna 
tea cad and raaulta vara In raaaouabla agraamaat with visu- 
al oh aarva tlopa, dan alaturae of f [rat-year saa Ico and 
aultl-year la a tea vara known to ca-aalat. Bovevir, on a 
synaptic baalu, thaaitalllta BBtlaataa dlffar fmn visual 
and ndac aaona of classifying ice that has survived ac 
UaaL dim Balts acaion (old Lea). A poaelbia axplonatlon 
foe tha discrepancy la that iha amUalvtty or lea Ice 
eba ng aa aver tlxm pirloda longer than on salt iBaaon. 

ISea tea, atcrowave taaola area leg). 

i. Ccophya. Raa., C, Fapar 4CI230, 


4160 Saa Ico 

SEA ICE WJTIQH AS A DRUNKARD'S WALK 

R. Colony (University nf WnsblngKui, Polar Science 

Center, 4037 Roosevalt Way HE, Seattle. WA 9(105), 

A. S. Thomdiko 

Ohurvat lonlol an Ice dliplaceacaL ovur abort periods 
of tlaa an used lo daduco anoe avatlatlea of the lea 
nation over long periods of tine. The objective la to 
follw tha trajectory of a place ol lea starting at a 
randomly salcctad tlae and location, and ending whan rho 
lea either salt, ot leaves the Arctic Bax In. Trajee- 


Curlan ar« alno folloved backward In lima to the tiao nnd 
!.-..-ae I-vii whero the piece of ice uaa fonxed. Blatlatlcal 
proper Men conaldrrod aro the age and ir« « “1 *!™ 

c-( l.o In varluua locations, and Iho prohnhlllly that Ice 
preiirDtly .-ittunvlng a particular location via originally 
created oe will aUlmeiolv vail In certain regions. 
Ponalhlo oppllcntloiia are to tht Jlatrlbutlon of P«11 b- 
unca by nee leo and lo iho duslgn of experlccnl* 
Involving drilling zeas'iroaant plntfoma. laoo Ice 
cut Ion, drifting buoys I 

). Gouphya. Raa., C. Paper 4CI21J. 


47 AO Sea Ico 

LINEAR PREDICTION OF SEA ICE AX0HALIE3 
C. H. John son (wa-PlancV-lnailiut IUr Kataorologle, 
Rundcaatr. 55. 1000 Hanburg 13, PRC) ■ P. Laaka and 
T. P. Rarneit , , 

Stationary and cycloatatlonary atari, tlcal aodala ara 
davalDpod to predict Arctic and Antarctic saa ice ano- 
piliaa using aa predictors previous aau lea, aisospherie 
and oceanic anocallea. A prediction nodal hierarchy la 
diva loped using drat Internal II. 0 ., saa leek predic- 
tor! Including pxralaloueenalaral advert Ion and dif- 
fusion, and a eye loan l ionary oodul that allowj the pre- 
diction coefficients to vary aeaionally. Aa eiternaj 
cycloatatlonary mdol hierarchy la developed next to in- 
vestigate ilia ability of acoaphar lr winds, heat flux 
ptoaiaa, air tcsperituraa and sea aurfaca teupira turns 
lo predict aea Ira extant. 

In the Arctic Ihv highest skill vea gonarally achieved 
by iho cycloatatlonary Internal mdsl. Attanpta to fora- 
caat tha lea data at 1-2 couth interval after reoovnl of 
Its auto regrets iva cosponenc, using axcarnal predictors, 
give nsn-algnlfUaot modsls. At longar load tlosa (a.g., 
ihrao-oonchal lha 887 In tha North Pacific was superior 
lo pa ra I stance Tor sue lea prediction io tha ireatarn 
Earing Sea. In tba Southern ocean, especially of r East 
Antarctica, the ratal that Included Lateral advactian 
and diffusion oolperfornxd both parllatanca and cha 
cycloxtat ionery internal aodo). In the Waddel Saa and 
tha Pr-ss Saa parslacanco proved to ha tho brat bob lea 
predictor. No axioms! radii! ware coated for Antarctic 
ice Ice duo cd insufficient data. 


J. caophya. Rca- D, Popar API 194. 


ITH Surface Waves, Tides, and Sea Laval 
BET-UP AND 3HUH ON I NATURAL BEACH 
N. A. Holman (College of Oaeanogrspny, Oregon Stata 
University, Corvallis. Orapsn, 9733U and A. il. 

Sail an gar 

Wave aat-up and awash alatLstlas wars oaleulated 
fpcm 154 runup tlan surlaa aassured on a Boflaritsly 
St«p bench under Inoldanl wares varying troa 0.4 to 
4.0 a significant wavs height. Whan scaled by tha 
Inoldont wave height, act-up, awash height, and total 
runup Itha aim or sal-up and hair tha awaah height) 
were round to vary linearly with the surf tone simi- 
larity paraaaler, C 0 . g|H 0 /L Q ) -,/ *. Tho foraahora 
alopa appeared the Ipproprlati value Tor the oalou- 
latlan or although the aet-up data ahoaed soma 
Inriuenco or an offshore bar st low tlda, for low 
Irrlbaran nuabora the awash height In the inoldent 
frequoncy band modus saturated while ror high 
Irrlbaran nutbare so auoh signs or HBluratlona were 
aaan. Thus the InrragrnYlLy S«nd appears to boooaa 
dominant In the swuh below same value or L. . For 
three data, that value Is spproxlmataly 1.75, although 
there la considerable aoattar associated with that 
estlaita. (Sal-up, run-up. Inrragravlty), 

J. reephya. Roe., C, Paper 4CI238. 


4770 Turbulonca lad dlffuatou 

IQ INDUCED VERTICAL CIRCULATION IN AH ARCTIC FIORD 
Edward P.ll. Hurra (Karina Ecology Lab, Bedford 
Institute of Oceanography, P.0. Box 1006, Dartmouth, 
N.S., Canada, BIT 4A2j 

CTD and nutrient data cakon la South Capa Plord next 
to a Rlaclar face show strong evidence or upwelllng. 

In addition a region of dounwel 1 lng la found from 0.5 
km to 5 kn froa cha Ice. Intruding layers with 
thicknesses conslalunt with lab moaBurements are found 
near tha lea. A phytoplankton bloom la found to be 
going Ml In tha fiord nnd an upwalllng velocity of 
2.5x10 os'* La calculated by aaaumLng that all the 
nitrogen required by there cell! Is upwalled fr<a tho 
■ioap water within 35 t If' - ’ o or tho glaclsr. 
Hrchanlama co drive tho douiwelllng ate dlaruaaed. 
(opwolllng. Ice. downuwlllng. double dllfualcn). 

J. Caophya, Raa., C, Paper 4CI203. 
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5340 Shock waves 

DOPPLER 5C INI ILLATION OBSERVATIONS OF INTERPLANETARY 
SHOCK HAVES WITHIN 0.3 «J 
R. Hop (Jet Propulsion Liboralory, California 
Institute of Tachnol ayy, Pasadena, CA 91109) , J.H. 
Aroslrong, N.R. Shaelay, Jr., R.A. Howard, H.J. 
Kaoflien, D.J. Hlchals and R. Schwenn 
Near-sun spacecraft Doppler scintillation 
observation) hive been cooblnsa with Solwind 
coronagraph and Hallos 1 plasma meaiursmants Lo 
pruvlds mors definitive seasgrements of the evolution 
and propagation or interplanetary shack mvie between 
the sun and earth than have been available Troa 
previous oOservit Inns . 
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Groundwater Transport: 
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and meat practical mathematical models lo predict the extent of groundwater 
subsurface contamination. Primary emphasis is given to the use of simple 
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Volume 4. Multiobjective Water Re- 
source Planning (1977), D. C. Major, 
Illustrations, softbound, 81 pp. $10 

Volume 5. Groundwater Management: 
The Use of Numerical Models ( 1 980), 
Y. Bachmat, J. Bredehoeft, B. Andrews, 
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in I s study shows tnat substantial deceleration of 
fa« snocl I (shook ipaadi exceed lr« lOUfl kn i,j,. 
place near the tun, and that the amount of 
deceleration Increatai with shock spaed. This is 
conilstont with tha significantly lower aiM rather 
narrow range of short voice It lea observed by direct 
ipaceerafl near earth orbit. When coronal cals 
ejection (CHE) speeds are eve II able for the fan 
shacks, they ere considerably lower than the speeds 
measured farther out but near the sun. This Implies 
that, ellher the fast shocks first accalerate before 
decelerating on their way out from the sun (assuming 
the CHE from is Identified with the shock), or the 
CHE speeds do not represent and substantially 
underestimate the shock speeds In the outer corona . 

If the CHE speeds underestimate the snack speeds of 
tne rest shocks, they do rat appear to do so for the 
slow snacks. II Che shocks are being driven ovar 
distances Indicated by the acceleration region or to 
the point where deceleration begins, then thetr 
velocity profiles Imply that the slower shacks are 
being driven fertner out than the faster shocks. The 
analysis of one piston-driven shock shows that the 
velocity of the contact surface Is anout 0.5B that or 
the shack front velocity. (Radio scintillations, 
white-light coronagraph}. 

3. Caophya. Rea., A, Paper 4ABI32. 


5340 Shock Vavoa 

CORONAL MASS EJECTIONS AND INTERPLANETARY SHOCKS 
N. R. Stool oy , Jr., R. A. Uawar.1, K. J. Knoaan*, D. J. 
Mir hula (E. 0. Ikilhurc Cancer for Rpnce Roaaarch, Naval 
RaiaaTch Laboratory, Washington, DC 203751 and R. 
Schwann, K, H. Huhlhauinr, H. Roaunbauar (Max Planck 
Inellluc fur Aeranonlal 

A cowparlson between SOLWIND observations of cornnil 
■oaa ejection! ICMEa) end HELIOS 1 observation* of 
Interplanetary aborts during 1979-1982 Indicate! that 
722 or the ahoche voro aaioclated with large 
luw-latt tude nais elections an tha nnarby llab. tost 
of cha asaaclatad CHE* had apaada In excaai of 300 
ka/aec, but eosa of then had speeds In the range 
200-400 ka/aec. An additional 26t of tho ihacki o4V 
hast been associated with CKEa, but ue were leaa 
confident of thoao associations bocauio iha alsea and 
loeationn of tha CNEn did pot reap appreciably 
different from those of tha nuaaraua CHEa without 
HELIOS shorts . Only 23 of the shocks clearly lacked 
CHEa, Aa tha avernga Level of sunspot activity 
declined during 19B2, the shock frequency alao 
declined, but the observed ahocke and aaiu of their 
naioc laced CKEa had unusually high apaeda wall In 
excess or IDOOkm/auc. (CoroaiL waaa elections, HELIOS 
shuck a ) • 


J. Caophya. Rea., A, Paper 4A8100. 


3340 Shock wavaa 

OBSERVATIONS OP 3-D1HENSI0HAL ANISOTROPIES Of 33-1000 
Tl? PROTONS ASSOCIATED WITH INTERPLANETARY SHOCKS . 

T.R. Sanderson (Space Science Department of ERA, ESTtC 
Nosrduijk, Tha Hathar lands) , R. Ralnhard, p. van Nai 
and K.-P. Venial. 

We preaanr results of a atatiatical analysis nf 
Hiunslvsal aoiaotropiaa of protons in tha anargy 
range 33-1000 keV obaarwed in naaoclatlan with 
Interplanetary shocks on 15ES-3. We ccapsre pur 
observer Inns with theoretical predict Inna for Farai 
acceleration and shock drift acceleration, and find 
good evidence for both types of acceleration. Wa 
observe e swell n unbar of events exhibiting tha 
Signature af Feral acceleration, and a souavhat larger 
nuafaar exhibiting tha signature of aback drift 
acceleration, tha Feral evanta being associated with 
quaal-parallal shocks and the shock-drift scents being 
associated with quaei-perpend icul ar events. We find 
that tha Penal aechanisa ia capable of accelerating 
protons In tha anargy range 13-1000 keV to higher 
intensities than rhe shock drift eadisaln, In 
addition, tbe axis ranee of large fluxes of solar flare 
particles with anargiaa greater than a fax hundred ksv 
appears to be an inpcrtint requisite (or tba Farai 

■echini an. 

J. Caophya. Rea., A, Paper 4481 58 . 

5340 [Shock Waves J 

NONLINEAR EVOLUTION OF SLOW WAVES IN THE 
SOLAR WIND 

T. Made end C. F Kennel iDepurtnicnl of Phyticv and 
Institute ol Geophysics and Planetary Pliyslci- U C- 
L. A., Los Angelos, Onu24) 

Recent discoveries of slow mode Interplanetary shocks 

by Helios within 0.3 AU of Ihe sun have greatly 
Increased spare physical interest lr, all Jlp.ec Is of alow 
mode waves and shocks. This paper II unearned with 
defining when slow waves should steepen. Wa discuss 
lha lime evolution of nonlinear slow and fait waves In a 
kinetic description. To map out the problom. we first 
compare the characteristic time scales for nonllnar wava 
steepening, darlvud from fluid theory, and llnasr 
damping, derived from klnotlc theory. Only If thi 
linear damping lima exceeds tha steeponlng lime do ws 
expert nonlinear periodic waves and pulses to stcapen. 
We show that this simple criterion dollnas lha 
parameters for which both slow and (ail mode wsv»s 
ileapen by numerically simulating llio lime evolution ol 
such waves using e hybrid eodo with fluid electron! 
and auper-parllcle Iona. 


J. ilaciphya. Roe., A, Fnpcr 4A82A6, 


33BD Solar wind plasma 

LA SOS AMPLITUDE KHD WAVES UPSTREAM 07 TUB JOVIAN K* 
SHOCK, IRIHmPRRTATtON 

K. L. Celdatsln (l.eboiatory tor Eatraiarraattlal 
Physics, NASA lloddnrJ Spore Flight Center, BroanbelC, 
HD 2077)), R. K. Wong, A. F. Vlnaa, C. W, faith 
Chaarvatlona ef largo saplltudo MHD wavaa upstrs** 
of tha Jovian bow ahonk hova pravloualy haaa Intas- 
pratad aa arlalng Troa a roaonant elaetroeagnatie i l«n 
base Instability. That Interpretation wae h»*w “ 
tha cenctuilon that the obaarvad fluctuations **»• 
predenlaautly right alllptically polarised in tM 
aolar wind rant fraeo. Baoauaa It has bain noted W 
tha author! that the fluctuations era, lo fact, 1,11 
alllptically pole rind, a rearm lyaia of the 
tlosa la naoanary. Ua Invest lgata aevaral aachaul**' 
for producing left hand polarlaad HUD wavaa 1u ta 
ebaervod frequaacy range. Inatabtlltiai axrttad V 
protons appear unlikely to account for the obaaiv*- 
tlosa . A resonant Instability axel tad by 
electrons sc ran log along the Magnetic field away ft* 
Jupltar la s likely aourca of fraa anargy 
with the observe Clone . Evidence for tha exist •Ml' 
inch a population of electrons baa bain fontd so » 
the Low Energy Charged Particle axperinanta aai »•“ 
Ray exparlnanta oe Voyagar 2. Thla new inter pr«tatta» 
la rreinlscant or earlier ebeervatloea , wUi* 1 ?"* 
data, of left polarised (aolar wind fraaa) N® “ 
tuaclona in anaoclatlnn with ralaeivlatlo elaetrona. 

1. Caophya, Ran., A, Papor 4A8259. 
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S31S Auroras i 

RADAE AND PHOTOMETRIC NEABUREMENTB OF AH IHTaNB* Tsre 
1ED AURORA , . . It le 

R. H. Rnbluion , g. B. Mends, R. B. Vbadrek, j“ e “" 

Alto laiaarch Laboratory, Fata Alta, CA 943W), ^ 

J. U. Koxyra and A. F. tagy (»■ Unlverelty ^ 8109 ) 
Space Physics Research Laboratory, Ann Arbor , "V . 

On ths evanlag of 3 March 1981, ■» lntenio, typa . 
aurora appeared over southern Alaeka. Raa»T and p™ 
aatrlc ■tatunaeqci were nods of the aurora tro« ,|a 
Charauika radar site. Tha llaa-wf-algkc lutanat T ^ 
630.0 mi ealaalana akcaadad 1» kR end ware 
anhapead awl ■■ Iona at 466,1 nnd 427.8 "f 1 Jj* . alaete** 
radar aaasured alectron denaltlaa of ID “■ “Vj aB 
taaperaturae of 6000 K at an altitude P* «» “ i9 *or*. . 

Invariant latitude of 39" lu association 
Conpirieon of optical and radar waaauracanta abo 
that tha 63Q.D mi amlealone were prodded M •,*?-.» f 
dagrea by thensal excitation of 0(.D) in thaTM 
high alaatpon teapersturei and danxlflaa. ‘f , . 

float ladleako that .the obaoryod danklty a*l, ‘■•F ^ 

•ahqnBowanta and 'tho nlttld 'tptletl mj,! al 

result a Of a relatively abort duratlo (3-10» t j B ^_r . t 
preoipiratlng, low-ooergy <'» o») elaetrona* ,itb » 

coovaqtleaa) (table auroral rod *"* jyrlng t»a 

gradoaj daoreaaa In rlog porrent aoargy M"Y rt 4 aurtr* 

. raeevary phaSs of o magnetic e tori ■ -tba fW*..., 

»y ba produced by lapulalva Ping obrraat ra'W 
dune* the walo piece. (Typo! A aurorae , •‘• otrDO '• 
taepOraturM, alorw a f facts) , 


, ', J. 'CaOpbyi, Raij',' A, Papal 4ABI73. ;i, 
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3320 Else trie FIs Ids 

A COMPARISON OP IONOSPHERIC ELECTRIC FIELDS INPERRIn 
PROH STARR DRIFT DATA AND PROM OT.OSAL l» HAOtSSS 

K. B. lakar (Appllsd Physics Laboratory, John, RubVIr . 
Uolveralty, laurel, Maryland 20707), r. ksxij, 

Japan" '*”**"• HI re-fa. 

For tha two (SAW t parloda, Kirch 22, and Harsh 11 
April 1, 1979, Kaolda at al, hare used global Im 
oagos tore tar data .long vlth th. ri„ iVosphsrl! 

sooduetlvlty nodal to aatlaate th trie „.J5: 

currants at Ugh latitude!. * ehink on tw. 

can ba ahulnod by (umpiring chasa raaulre wltb^ih! 

alactric fi.lda Inferred f„. th. dr'f, vatart. 

...aured by the STARE redan. If. fud that 

tha bib aa thuds egret to si thin Jor coofliwinm Hi 

still ty cf tha m wagnsteaslar dare In ■■ tlaa tins 

global .metric fl.Id ii-trlbnllnn, 

ayitsutle dlffarancta I. th. tun ..th^, lu| . 

aodlf lea tlens mint ba aids In tha ntaelitlaal r, ■ 1 

tl.I^ aodsl -h» applying It to dyJretart 

J. Ceophya. Ran., A, Paper 4A8Q34. 

5530 Hlgii-latllu'lc lonosphoric Curronis 
AKTr-eL’IWAPD SPACE LllHBRlT bVUV THE IWSAT Lm ., 

DUHriiC MAONETK- SUMS, ASI* ITS P0S81PLF .-Olraf.rtir,,, 

WITH PARTIAL RIKS CIURTHT m THE MAIMH^ SS ™* 

A. Suzuki , M. rurmgl.nwa sn -1 H. Fuhuahl™ IQoML>e|a. 

UUr,,ory * ""‘versi-y or Tokyo, Tof,.- n " 

It ia possible tc. calculate , with ths KA03AT dnm 
tne total wtount of electric current pacing thrn^‘ 
t no. plana encloae-l by the MA03AT wrt.il, f,4 tho lire - 
mt.gr at kn of the obaorved «gr,.ti fl flcll 
tang'ntlei to the HAOSAT orbit, l.o. a direct L pl £ 
cation or Ampire . iheorra, AIW ollBinalin* the 
spurious errect arising froa iho osrih'a rotefian .,»i.* 
the MAOSAT Crrtlt, it in ccncludnd that tha apace current. 
Of a rtw “HI ion A ric-vB antt-aununi-d thn 

lave) during aaghotic sic™., vhcroas auoh n upaco 
current la alnosL nteent on quW condkkn. The 
dspresslon In ibn norirontn! Inionslt, 

Plaid In low latitude. 1. noticeably Lk 

r * 0,a ''’ *»P«iMUjr at the farelnplu 

stages -r -gnatlc aloms. -IceMnlng tl.es, tvn 0 ha-r*2? 
tiona, wo rcy conclude that ro-«,f of its waalvard^lIH 
fer alien ) current In tha Ju.a Bagneusphcm -iu -i 
Its current circuit with anti-.un-arl riall-allgned 
currant In tho EBgn«Lr,aph, r , ccnaccteJ utih a ml norl- 
»t.l ounrewt r Loving tn th, ioooaphcr,. i?£J- 

HA03AT) CUrrCnl ’ PErlJal rln * -lent. 

J, Ceophya. Raa,, A, Paper 4AI20C. 

3363 Plaawa not lea. coevoctlea or ctrcuisi i — 

ELECTRICAL 03DFLING EFFECTS ON THE TEMPORAL 
ETOLUTIQN OP P-LAYBE PLASMA STOCTORE 

l n ‘Fd1ca. Spare gci., Unis. 0 f Texas at 

* " ” 08J,< J - r> «*w» 

bv i al«!l«re nda0t “* atructura d.cay 

ff 1 "* f " w “4 aiact rl cal ' 

“ 8n,t,C a,ld “«« Eo th. E-regloe 
elntreM d s. * “"P"” 1 Savior ef th. ion “on- 

U Salami nad by the electric 
i" f hB cou ^ Ud nyacaa a« wall aa by the leltlal 

™ formation of iwaga itruclure In tho N- 
Imr" i ““rent rat Ion .(feeie tba II fat lot of p- 

SSs^;«rjcE*js.>- 

•M retf 1 ■*«««« aapiituda d.cay at th, 

£ j™ ;r;t 

Sa=Mr«sy»I 

trjisr TeS 1 :^: w S2-- 

J. Ceophya. Rca., A. Pnpor 4ABI83. 


SHO Ksva prnpagadon ( Fcrio,.) 

KII0F - ,! MECHW1MS 8» OBSERVATIONS 

■m p " c"r^ oro ’ 110,1,1 ' l ‘ Dnl ° r,rk - « B « a8 > 

ab.^r l '‘T t ' awTTimd n,,, |D *'»■'>■ *1 th 'he object of 
drecHh^ l “»- <J «‘«ya8 radio sc hoc. . r.nk> , r » 

norlbrt. 15io roeulta are subjected lo orltlosl 

lo * oth » r ’“h d»> a rroa provlou. 
w pot-monte csrHad out si gianford .nd alanaharo. ft 

for aporodm Iji* ’ k*’ th ° U " h ,lron “ ■"PPOflng ovldaroo 
I..I Eb c ,J ' B phonmaona haa accuauIaLiid over ta, 
hrei Sp ,n- " V “ rU,l P ot Plena I bio cKh.nl sa, 

•a thms ' alr,n * mt ■Mlyala of record, auch 

ravrels aft ^ ln tl,e P " p ' r l-varlahly 

™ PO,,lbl ’ »*Pl«nallan. for show. 

rerthsr dot. tied export mental Ion la required on 
r « -hllh the ph.no.mion u.eo. heal 
forea of ■ fa“"*-‘h*.»orld coliocl end olhor 

[i” ‘ * UMod propagation, flotwaphora. acnagr..., 


lm ^Hnw. Roa., A, Paper 4*1256. 

Particles and Fields— 
Magnetosphere 

22* B » Short Waves 

? ,FFUSI! r0NS • *» 

T. T«.,™. s 0F , THC EARTH'S DOW SHOCK 
Ueguro-ku Tnkil"* 1 , ° , Sp6C0 ftr>d AitronEullcel Science, 
T ° h ?°' M. Scholrr end F.M. Ip, vie h 

Y*lopmem nPftabffh 0 5 eUllotl »' ud 7 of iho temporal do- 
inkSfadL ri , fJolO-aUflrod aniwiropioa and density gradient 
■«t«»rn Jr r 1 ,^ VC L al <UI,usc lon ^hHn-^cd up- 

beiwren il, I p ? r, l | l * h 0 * ihack. A dear snt [correlation 
*liy It lound, utfjfeSl ■ n , l> S lr .°W “id lha particle Inien- 
1* direcied °aw»u ,h ? r .“ ,|nd ,rBm8 lhl1 a"1««rapy. which 
particle |lm rorn _ ,he *“* *hock, decrMtai ei lha 

I ropy lncreeaai WB ^T’ purlhcl '' T,ora i Ihc lleld-ellgned enlao- 
■irws SSS. ^ i ; cr « Ml "8 parUcic energy. In (ha 
formalism *. lhC “"•“"“'Hlonal dKluiian^onvoc- 
^reailng emre? i JSJ**. 0 * ,ho ■ n »»‘W|»y "Ith 
•Ipillcenl for Hirfvi cludfeJ thal upalraam evape la 
davtation .1*^ c U or f y P“ llcIo » fad leads to tho 

tofmalivn, OiMn,u. C ,i pr 1 ® d,C ^“ n of dllluslan^onveetlon 
Predict, e lh * dlllmlon-convecllan iormillun 

measured |« • Bbw W *Wch 11 larger then 

Aicns wlih oi,. 1 ?!, oner 8y pw deles ( ~30 keV/e). 

“PPWmnee of 01 ,h " I,e ld-«llgned anlniropy, die 

gradient enlaoiropy was al» ob- 
wder Fermi rao5rt*!? n ?b5 r * dl,CUM,d ln l«™« ■ KrM 

01 * ■'imcimriTl >er , u P ,,re *'n particles ind In terms 
“nlwtiow* ^? Br C origin. It Is concluded lhal IleM-eUgned 
•hod, upstreem of (he bow 

models l or tfa P l0 . t0,Ieron,l «t« between (ha (wa possible 
dilluss Ions, mLlMUopkiV" p ° pula,lon- Wpitream perl Idea, 

°“ ph 7a. Ree., a, Paper 4AI263. 

Row a hook wavaa 

07 “TBFLS* wra HAVES 

•“‘■HL 6 BEANS 01 “t™ 1 * «W SHOCK 

ilanoa Hatlonxi S l““ Science Division, Un 

SoaaU *. koa Atanoa, DM B7S45) aad 

f rop f 8 * t,M «"8. KT««ch of whistler 
*“* «hnck br “lantcfa.beaaa within Barth 1 * 

ifaok and l '“ 1 "S ■ planar nodal for tba 

w UMn a. ”^ NlBCtroo dlicrllmUn fuactlon. 
j lo ° poaare,„ n’.S?/ 0 ?" 1 ■ Uctcoa 81a Eri but lea func- 
lovard*. fLald-sIigna^ T i > T, bean chat la , . 
«« hatusap f j!-* haafn, Havas with irequan- 
**« nornal ,;!?* 1 "* «« «• vltb a wide reag. of 
•ad oaeatim,, „_?“** 8«neeatad by tbe beam via Landau 
J 1 * Powcli rat^fi !™?. ce * 0o * nc «»* However, bacanbe 
‘rtYqtaa the *“ 1 ' ,Bd haeaoae cbm wava paekeca 

Jaffa repUtm J * QUlokly , thaia Wsvea do not attain 
10 l jo Kn wist. V * T V frdqoBBotee batvean about- 
•“ taratri r td " rtn - 01 *•" “rnnal angle. 

"M'linee, V,* * lp eba """a 1 "F^oeren ■" ■ 

^•'I tonrl S f"? hp "Nf °f tie* a vans' ppa ' 
M'kats, due to rt* * 0l ‘ r * iDd nU hough aoma wave 
.‘ha norn .1 “nwetloa, travel transneae tel 

beclul- ""*■ P» ck N‘* fahw to large 

Thr^eHlre^ 5 ' ‘ P * nd *>■« tl— *6 *h» srowth;. 
j^hlR ‘he n*!"?* th,t vhfatlar rata ue(ee ' 

f #B <»asiq- U nkS-!i'^* ,! **«■■«# In am>lituda with 
**PlsutlQo h .“ Hu*'- T ha Study provldea an - 
'•fMsnc. ofalrin -* 1 " °* “•«» of ‘he Whistler rad* 

* ^‘lar luxtal^Bj* ChB ^ riwci “ <■«* ‘h®**.- 


"™»'“ « wteIIe'Sih’™ SSlI"‘ 

«1» iiinr nrticl, {m) , ' , 

« raemn ship. 2 
Pstre« | 0 „ fI The path along whkh tht 

" ” *“* "° 0bl,rv4b,i *"nu«c e . During lht pllttw 

raiding distance L ■ fi* J d for 
rh» coabl nation with anl.otropy^ta lead* to .^ 1 ^ 
of th. faon f w p, th 4< . z . fi ; VeT 

irr’r, 9 zt pB,nts towrds ihf —a 

Short rith . north -south component of .bout 6 W|L. 
Its conversion to a sp.tl.1 ,„i e #llBfl l0 

rt /r P ar d,frMlon ««fnelant. V. conclude 

TLZ ai r r T " wt th * “»p» "w-ii 

f th. axponantfel energy tp.ctru*. n# 

«ut™ or (he acceleration .frftlaney by loc.l ch.rat- 
rlst « or the bow short Is suggested by various ob- 
servations: (I) fluctuations an a tapor.] SMl<1 of 
about 20 ufnutas with an aqplltute of about 50 l super- 
iNposed on the plateau phases! (i |) st r«lwrad onsets 
of evunts during smoothly Inproving connection condi- 
tion*! (Ill) strong Intensity modulation during rarol- 
fal acceleration conditions, (fvj convection of diffe- 
rently populated Meld l| nE( across the observer » 
tentatively relate th. variable acceleration efficiency 
to chinges in the angle batwan iho .hock normal and 
the local magnetic Meld direct Ion. (Short acceleration, 
diffusion coefficient, particle nusuranents). 

J. Ceophyi. Baa. , A, Pap.r 4*1213. 

— *•>— 

reran t uagnetlc fl.Ma ini pi aBH Sssraarer. («,* 1 

Srasf-'saH: 

SM sr 

/ lUT" th “ rlt - rr« thb aaqiwtoaphxrle 

aSMm.^k“ e .' ,1 * - *. l ,‘“ ,t ' r lnBld6 Lha bindery layer 

f ” h " f’ 1 “* ““ ■’-9ne«xho«h anj nlq- 

Mquto|«uK paranrteri mo 
‘ure^d T. H|,jat “ t0d ‘Y numerical oxanplaa and <li.- 

irtaM. V nn " C ' - n Wlth 9*^pl>valcal ,*«.,vatlon,. 
iriold Lina Roconnocekn, Haqnulopauaa) . 

'. (ta-phva. Rea., A, Taper -A»i'U. 

3 7 J1 in«*ne>k FloiOai 

i-hw-u" lHr 16,4 ^ ' UKn ”■ i-Vfvr 

PllValCk"l l ' W , r l UDi) f'ldllilllll 

Tbo physical pro: pairs laioliod {„ la, i, JO ,fo r of 
-nargy froa tha aolar ulnd io iho ragnorasphero. and 
Jl “‘ l * 1 1,1 •*'101*4. have I -eer. oxualne-J 
11. J ."qe.u.o. j( fooMiaxs-l bat. .Mwlj.ls Workshop- 
<UUk-»i Mignmu aionw of .'larch 22 jdJ 31. 1470 
were chos-n Lo study tbe piobloji. u-tnj a dlls baaa 
I rout Ij Lpatorrafl nnd aboul 130 ground-ba-.d 
rsgnoloooi.re This papor done riles ths hard. 22 
atorsi, m jumcular ih. i„ S o. laolaiod -uM.or™ ai 
LT ““tab loilousd no misrval of oignoi li caln. 
ko ■■raoarlre tha observalleas m iha aolar wind, in 
vorloui regions or thn nagnoiosphora. and al Lha 
around, xyrlheiliing ifac ol-sor vat lean into a 
d—crlpilos o| iho -ub-iorc davslopooni. 

V" i hen give our Inlnipioiat ion of Lhasa abtorvation* 
ond LOBI iholr crnilatracy clih Iho roconnaci ion nodal 
Tha subs lorn sppsars LO hsv* hson ganartted b>- a 
LOiuhward mining of ihe lolorplaiiotary nagnotie field 
aa -ac lai ed with a current ahem crossing. hodaU of 
iuntniphnr Ic cur rant a darlvad froa ground dam ahw the 
■ubareru hod ihroo phases of dsvolojnaat. During tho 
first phase, a Luo-called convaiclon current ayaten 
dovclopcd in ths polar cap aa synchronous apaeacrafi on 
iho nighi sldo recorded Incre—lngly tall- Ufa field 
and Llm ISLE meiaureiisnts show that Lha naar-aarth 
plasma xliost th limed. In Lba aacond phaja, possibly 
irriggored hy sudden changes In ihe aolar wind, a one- 
callad curranl ayataai was added io tba fim, enhancing 
ilia uoalword aliccrajul. During this phase tha 
synchronous I la Id becaao rare dipolar and tha plasma 
■ham niguaiic field thread sLrsngly southward aa rapid 
tallword flou dai-olopod noon I (tar exp anil on onaai, 
■uggonling that a neutral line formed In ilia naar-Eartb 
plasma sheet ulth aubsaquant plasnold eject Ion. In Lha 
third phaao, which occurred after the IBP turned 
northward, lbs nagneiawpharlc currant system decayed 
as thn pisses nhsoc sxpandsd and tha flow turned 
earthward. Tho data from Lhla evani support iha notion 
that subs cores Includa two ujor prncaasss of anargy 
dlaslpaiion: one directly driven by cha solar wind and 
one driven by reliaae or anargy atorod in tha 
geomagnetic tall. The nnar-call data suggest that one 
or rare nauiral lines roraad earthward of tha 1SEE 
spacecraft. Bow aver, al] tha signatures or piastre flow 
■ad anorgecit particles pan be explained only by 
postulating a coopls* series of events. Vhlle this 
rcraiuiaction picture represents cha imarpratailons or 
nany of cbe CDAV-6 Jracclclpaacs, Ic la nnL a consensus 
vlnupoloc, (Subatoraa. CDAU, reconnection, orargy 
iranaforl 

J. Qcephya. Rea., A, Fapar 4AS233. 

3742 Kaguroihaath 

HURT HAVEL KOTH ELECTROSTATIC HAVES IN THE EARTH’S 
xahktosheatd 

D. L. Oallaihar (Physics Departmant, University of 
Alabama, Bun Cavil 1a, Alabaai 33899 

RananC obaareatiena with the ISEB-! spaceerefc have 
found slaccria field qelaalen In ths dayafde 
magaatoahaath whose fraqaancy apace run ia modulated at 
twioa Cha spataanlt spin period. Tba upper fraqnaucy 
Cucorr la the freipianey-ttaa spectrum of. cha salsa I On 
haa a chare cterlarle parabola shape or "fiscoon 1 ' ahaya. 

The' lav frequency cutoff rpngas from IDO Fi ta 400 Hi, 
while tha high frequency limit rengai free about 1 Ui 
ta 4 kHx. Tba bandwidth is found to mlnimlxe for 
ancanna orientations parallel te tba wave vectors. Tba 
wava vector dess not appear to ba 'related to. tha local 
magnetic field, tha plasma flow velocity, or tha 
■pareeraft-na dlreccfoni. The spacecraft obaarvad 
frequency ipagtrux Tr suit a from tha apaoKraft sntanna 
rasponis to tha Soppier ahlfted wave vector spec true 
which axilla In th* plane. - tapered, constraints ua tha 
plain raat-frama wave vantnra and frequencies Indicate 
that rafaaloB*. occur, vichiq tha frequaacy ruga from 
about 130 Ri to I UU, vlth vavsleogths Intvaso about 
40 BBtara aad 400 macera. There eooatrilpta alreegly 
motaat that rht' feauoa-shaied falls ions era iox- 


z:rLZ r c ," r =s 

L - i at e lrt h. a. V" S'* J “ Ur0 “* lB *‘ d * 
plaeaa daaalty grsdlanci St '‘.n th*. lh,r ," Sr, “ «»P 
‘«ted with tha Io plreL Lb- .? !' , Pl * “■«- 
Dlone-Tathya torn, St B«ure -fa ^ upi “ r ' ‘ h * *h“' 
Earth. H,..„r.„„“ 'V""’ "f lhe Hra^er. at 

Jup lt»f nnd Sir urn k„ r° n I!” lu * B 

(UICP) n-psrl^nt ihov ^v^™ I" w Char 8 Ba Fanlcl. 

z (1,4). FurlherxJro * *L lh * C R * tlh ( Proltna 
contents froa Voyaiar pi ..ill* l '>™ (lux tuba 

Jupltar and Saturn , r . ■ 1.0 .^ ,PL3) d «“ « 

of 11 rang ph/.icV,' anM^re^ In’SS'Vre-re P r^ ,,,ly 

s= 

J. Ptpar tA8t91 

5755 Plasma Instabilities 

praiS™ SSSSSif 1 p “ m "' ™»“- 

Cheorv^f 1 ^ 1 . C0, ”P arlBOn »»‘«eon cha linear 

srsHsrLa! 

ShWKJf inc “ W-ST 

J. Caophya . Roa., A. Paper 4AI144. 


Inatahinuail** ^ F L «!d-Xnqnstu-p?iare (Flaua 

™^e°op »T. ¥ ™" ™ W,MML FULt tiv “ •“ 

^rt o : hl fa^ K .T L, r* st 0 '*?™*™ *« 

s-ssisra 

nod tin-dloona tonal nuaorioal aiHatotlr.ua ,howmd 

thT^fa^Uno 1 Vita ^tfa 1 'hrt atr0 ''■ , ’’•"“"t °f “■'h 

ouch ^tlwTf Ih , " rorLinl "*■ » 1*11 Cat. a 

^faSrd^rihl— ^ " p 

J- Ceophya , Bex., a. Paper 4A8203. 


- »■ »».. -I-- 

ton flow valocitioa both paralUL end rerpon-iiouler co 

tod’-« d ' t “' 1 ln ‘ , ' la an ' S tha ploxaeaphorn uj 11 

rtthin cn. r «tn«« of lone 

dare J™ ? rla ™’ r '” ,r * UI. Combined 

■eta II ire , l ' , " , “ onl, O” Wa Dynanlcs E-ptore. 

H»| . th. En.rq.ua lon Oxs^.lti™, space roaat.r 

10,1 * M s P ,ct rooster It IHS. and 
lha plaau wava Inn.™., (TO,), indto.to that rt.oae 

re T~ t# ,X * ,y 4M,n «» l Y w ■» enarqlaa « l.eat 

aa low aa 3 aV. Tba nlqhtal-ia pass Eocl. ai] whi-h 

a°^ ra r *""* ry '*"* ** a •‘-IH-ritotm. 

rl ^ ih. raaulta todlca.a 

SSJUz "ui:, “• l ;:. (a . th * ,nto th * *»•»* 

OV ions. U T 

J. Gaophya. Ree., A, Paper 4A8I-4 . 


UhO Pleeru Convecriun 

=fir iM omerved aETms 06 » ji l,: 

H. BauBjahenn (Ha a- PI aatb-loatl tut for catracar- 

reatrlach. Phy.iL, g Wb Carding, J 

U. Hcarendel and F. Nelxaar 

using dare fron the CEOS-2 elactron gun experimanl we 
avarag* patlem* ol the convective riow 

•id 1". ^ T* a Pl *"* " L - l* >wen Ob 

and 21 LT and for Kp ranging henisan 0 and 4 , During 
vary quiet condition. IKp - 0 - 1 ) the P 1 „ M flo „, * 

, ‘! a,, "!‘ i “ lth an 0u ‘ w “ r d raapon.nt bafore 
won end as Inward component thereafter, The meet like- 
ly dominant .gent for thl. kind nr conv.ctloo I. the 
■rmo.pfa.rlc dynamo electric field. For rad.rara aert- 

Vailmnd P «r ^ ‘ h * Pl *‘“ ri " a “ > >rillrI1 ' 1 >■» ■ 
fl. d dam - l0 ? 1 “ k alactric 

! “ d ' ‘ if “taaiph.ric dyn m afreet I. . u h- 
traciad) with a shaping factor close to 3 and the axis 

< rt'f!!r lry .™^ ,, * d CC ' V * rd “ •“»« local times. Th, 
shielding of iha croal-rall electric field (ram the 
inaer meenioephare areas to he ■ nonfat veeker on the 
days ids than on rhs avealngilds. During tlmaa of Fp - 2 
"™“‘“ and staxupborlc dynaso effect area 
to compete, l.e. sunward convert Icn prevails hut ear 
average part ara apparently is at II I substantially 
Influenced by tha atasepherlc dynamo flald. 


J. .Qeaphyt. Res., A, Piper 4*8199. 


3761 PlaBBipiusB 

TIC EFFECT OF HYDHMAOXETIC HAVES Ml TK SHAPE OF THE 
PLASUPAIlSE BOUNDARY 

H. A. Daly and II. J. Hughes (Department ef Aatrnnsay, 
foe ton University, Boston, HA 02213) 

Ha Show that bydrougutlc wave alactric fields could 
chub the fluctuations Id cold plasma auahat density 
that hove bean observed at Spacecraft trees the plura- 
piusa. To sip lota tha efiecii of a hydremagnatic vara 
electric flald on thn partlclaa Id Eha vicinity nf tha 
plajupaute « constructed a ■tapir ctuputer model of 
the flew of cold plasma | B the equatorial plana of tba 
magaaiaaphere. A bydromi goalie vava alectrio field 
tdili* la local (xad Id spare ad time is Introduced. 

Per l Idea are perturb id by the wava alactric rleld. 

Iha resulting fluctuations ( B cold plasms Uifaiar 
daaalty ara meat evident la Ih* dusk region aad recur 
aver both large (L 1 Rg) dlatanco scales , As rbeie 
viriations In th* number density are similar to Ihoxt 
observed, hydremagnatic wavs alestrlc fields could very 
well account for the detulijr .variations ohrervrd In tha 
vicinity ef the plaimapmuH boundary. 


J. Geophye. Res., A, Fapar. 4AR094. 


6799 Genarel (Cfearsed Duit) 

TK STABILITY OF THE OSCULATION NO f I ON OF CHARGED 
QRAIHS IH TO SATURNISM RIM SISTEH. R.-L, b and Kir rr 
L. F, Houpli, (DrpirCmant of Electrlcil Englntarlng tad 
Co^utor Sc It act 1 ind lb* CMttr for AUrophysIci ua 
Spate SclqnM) u llAlveriUy Df Calirornt*, San 0 lege. 

Li Jolla, CA 9M9J. ; . 

Tb* liability of chprgtd grain* given * ratdoa Initial 
valecllr I* dettralawl by 1 perturbation epprwc* for 
Ihe grlvlte-electrotynoalc forces encountered In th* ta- 
rots! lng plisia enilroMnt af Sitw/n, Siturn's 
HgMtfc field It assured to be a dipole with 1 will 


40 ratara and 600 Batan, Thais deutnlets alreugly 

xnggaaf that the fmatooe-ahiyad ealas tans an lm- . HgMtfc Meld 11 istpacp It Ml oipoie vim s samsi 
unit la -wares. The aaall group velocity and S northward offtat. If the wpfalwlgl coNpanent of the 

dlreeHoa of the loo -acoustic mode tfa caoalatnt with greln 9 leltlal Telocity 1i glwn 1 ipaclflc , 

-..-.re at the bow shock aid YAlue f ( ^, the gmrel multi of Iwa prevlHi thearli 

fHerrhren. aul Mil 1009 , W-~J 1 . U...I. ujiu.l re 


-coast la waves i vna in» »■ — r , 

direct 1cm of tba leo-aeouatin made are coos la test wirh 
wava gras ration , opal rata at tha bow shock aad 
eoMaetioo down it re- a to Jbcatlooe within tha outer - 
day side magnttpshreth, , 

- J.’ Gecphya. Raa., A, Sapor 4*12(2. 

. 3743 HagneteeyAfrto eesfigorarioe ' 

K l EQUALITY - 07 ION FH4S8 SPACE DENSITIES ■ *T EARTH, 

EIRE AND ttTORN. - ••• • 

■A. F, Chang (John* Bopktua'C^iverelto, Applied Piqri tea 
laboratory, LAdral, Maryland 20707), 8. N. Trial g la and 
. T. F. Armstrong • 

Energetic loo phase apeee density .profi las era strik- 
ingly plotter In the timer . ragoatMpttarM of Earth, 
Jupiter, j aed goionf far toto ef firet adt»bitio inweri- 
• * * , » - •'»’** • . * ' . 

* * * . V . , , ' . ‘ ^ , 


(Horthrop aad MU, 19SZJ Hindi), Moupls led Hill, 19321 
ere reproduced, including tha critical rodfut for g- 
• [ii)tibllity;At.l,616 L. However, for laltti) 

YilKltlai other then 9 j(jl a larga ipectrw Of new 
'remit* occur. .Hjre w ditcugi the IsqiU'citlAnt of ' 
thpic ratUlt* for the formation of- the Silurtaltn ring 
lyitam. In pBrtttqlar, h» mggeit Uiit the mirglntl i» 
eteblllty redlUi-et l i 5745 R, for Kepler liscthed 


insieblMty 13 for th, optim depth feature 

FliiAlly, the F-rlng 1 * anplyfad in 
detell. (Charged gralni, Stahl ll^y, Saturn** ring,.) 

4. Otophya. Rca, , A, Papor AA81B4. 

•Sawrss:i“a, 

ooSlrfii Jtrl at ten* produced In the Ionosphere by 

<HFJ rdd,0 *r«- ThSremlH 

StrlatloaS?*rt]2*?!° M *S" First, the 

Slrati ? "* Hiptnfcnt on tha HF 

Slrefalrel 1 ?!* - E r#fl,on suggeiL that uu 
of fl th?S^ MLm^fSm* 5 “ ond - Sw threihold value 
detirtaSo J 1 * 1- r *W'«d to produce 
At th^hStS* determined. 

DareMdi™lre , U,a .“"P QnB " t ot »9 HF electric field 

tS S?o m J'* 1 ? *» calculated 

4 ’r ??■ F re fl* on 9"d 0,37 »/■ In the E 
re B !* n '.- 7ft,,d J b ? th tf ' t £ fad th# F region date 

d«« , tl2S r 2i C 5LSr?? ,Ct,on * *f w ‘I** ‘‘Hat W 

cormpondanco betwoen the growth of ths thr##-nater 
« d th# decline of th, HF-wh.ncad^l«M 
°« r I h0 ?^ h ebserved. P 

isi nations, HF-heetlng, threshold meaiuremente) 

J. Ceaphya. Raa., A, Fapar 4AI24S. 


Planetology 


E articles Is **,ta an grail on. erocaii with ejacte on 
be order of .OS'- ,6u rather than that of elates at 
previously suggested. The dlffutemits of the Saturn U 
ring* beyond the F^-Ing ft alao eaplalntd In tens of 
fnitiblltty, white a new-CfHicil radius for r- ■ 


«5J0 Dinara | (llri Invartlon) 

M Htoh (Atnanpherle Nad let Ion Consul tanti. Inc 

59 High St.. Aeton. M«.s,hu»e»B 01120). R 5 Shrere 

IlliSliP 

region of the apaclrum can be o-pravsad ■> an Ahel 

5ii K 

e^Zrlre' ,,n "* S'" rBalan ‘ reprefantlng a -Ingle 

ror "“"‘‘bln spec Ira I thus «r regions ere 

JiJJ""? "••r '■•rerefan vch.ra io obtain ih" 

StSfrad fa f ! i l *7 M r itU,d prt>, "«- "esute* 

obtsfned in • numerical t lira I at I on lho v . binil 

l^na,hoS 2 .e3? J ,„ 

rteVfal^L. V° ,e,S *" e * of the releie- 

(Lfab ta re??* ,0r reeev.rv of vlhretion.l te-.perei U „ 

J. iTauphts. Rve., A, Fa per 4AS0re. 


1 'fil'il s III It] | VI M »T sVtn JailllS 
llii -uu ml j-.. il- of CoTH-niiLiir nr< nmn.-. tin- few 

l iji.ir jiku fcli- ro jiL-nr ■ Ini mr.'.l u u -c- pu r.-n.-Jj^t 

( 't L,r-1 ‘“JlC.lIP L-JlMlMlv L-TOMIIL- llf el inn,.. 

tln-r pris uf f n|iornlflis cr.ilcr and c-i-otii, -„hKli 

L. L- . ,r r ri C i. fK ' n hic,,, -' n ' 1 ,D ’ 1 " ‘n Ih- nrrei run... 
tin- I.iivct »1tr , L-r.nr.iu, nnh lr* i .! ...ret.-nc 

UxiV T - "' nf WUi«*lh 

Jooi to- r‘r,f' t\' U r ,nt ”' ,n •'"•«-l1-v,-l. 

deep l.i ir of ll.v rtu-r or m ilw i„ n ,r r.ipsi, . 

raxcest th« 1 1n- l-tfacfimr. f-,-,n Jn j if,.- 

'ii|vljvni-,| ln:nl.lne-i hjsin 111 -,-, |.r.., |,|, j , , ... 

-hL-L. '.ujT’illr J.vp ii-.u-j ; BI ,!.|| ,„ runt].- a , hTll |. 
hitJain " n,' 1 ''- - tfl n,M i 1 c.irlv in linn' 

hn 1 1 ' rr r nc,,s r f "l ‘'In- in fiilloin of 

Ihn Lo-Tpo-M 1 1‘>n.i 1 1\ herswwiiowi* trl-Mrchue P, r|,- n 

II. I r, I II- .1 -,1 , 

•■•M-n r -,i -jiI. « -.vhls. H'o|vnilMi- ■:nii-r t 

I rvvl I jiici hi-- in i . 

J. iTraphye . Fee.. B, Papcc 4B5U22. 

6J66 Me leer itm 
IHE POLYMICT EUCKITES 

I. S. Delaney IDeparvnem nf Mineral Science i, Air«ncan 
rad*H m TalJS ,Ural H ‘ M " y * Ne “ Vo,h ' NV M. Pr'lru 

The polymlct eucrlto* are a suite of about I* patam IC i 
achondrliic msleorltei clui cento in si lean 9G9hhw|.) ni 

anl1 *** ,ound fr3lh la *>«'ciic» and 
elies-here. They are pari of a continuum 0 j 

R^# :1 rai ,h dlJ nC i l * to ’ . h °I ardl,el " , ‘ f dlogenltw. 

fa88«« that rame era gas-rlch regoliin 
a ^StaVw 2ZJ&?" contained in poiymtci eucritei sample 
* IHholmiea irom their parent body and include 

eUrtiui alk4l, ^ nric, *f i nucrltn, pyroxene -cumulate 

eucrlns, Uo-ppaxane malic rock*, ponlbly r«|diper- 

nioaenJlsa, fayalitlc lithology,, and , 

n^hiv^. *i! r " ta,ral critic cluu are 

Hthotogle, on die parent 
ramddereri maUc recta u 

ITe«e« Ti ^ ma V natk «I»*IY at pressure* 

^ parent body. Partial melt 
nimWa trey explain acme oi the diversity among the claiti 
but ctinwha proenres are believed lo h*v e be«? Important. 

^ PJ^***“ ¥“ ,8r 1 khar or# confirmed then the 

jiln* £ rflnt T^ <Xl> ’ toAPJ tave ■ d^msler 
.i ?“ , k T , ‘ .P 1 * v " Ib, F of Uihelogle* niwti 
^ta rL^^ l U T "9 *amphi of fgrtaolis 

V 3 ,j. a ' n * !e at-Ra mailing of a chon dr I He 

“ ( ” ot d b l! 1 lr . a . bHta4d , of «n evolved and diverse 

, by »W magma i Ism. (Polymlct eucrlns, 
basaltic edundrliej, eucrites, howardlles). ^ 

J. osephyi. Sts, , #, paper 4HS833. 

*3 99 Oaaa ral ( lapse t Crater iu] 

. JSSS; SS.'SJgVSSL 1 " « 

N.A.F. Orian aad J.#. .aarvla (DaperkaaeL ef 
5SS?J“ 1 ,ro * thslraralty, rmtll.K., Br . 

Jilir}'* 1 f* 1 [" «• eiaavatlo. IM 
nedirieatlea of alapla crater darelepmaal I* 

£..»!.# Bodlric.Uo. I. model lld^^ cnreiitarte. 

erItei , lSi*to -, r l,I f" “* , "" lrl " ■* “* 'leal 
II. lui*. "n" - “ ,l » f “™* d *7 eacsvafclea 

Ml ‘J** 1 FWAfaien required «e# 

d, ‘T t,r “■ Final (rater, the dapkfa 
ih( l i" *‘ l " ***** height mad 

Is" •?*** J 1 * ,,0 P9' Tbs medal eelcDlataa tie 
2}*“*** rijh* Fjeel (rater gt the oelgleat greqed 
Flaee, the dlMnileea ef tha tnaeleab cavity ud tls 
- Uf(reaea bslnu th* fteil aed 
traartamt cavltlea, Ale yeliaw |e eouldsrsd to fa 

,w| ‘» d-risg 

IS! Ji!! e "f? , F ood ' P hh* ab.arnd velum. 0( 

he. brace la lane with 1# the flmal ceater. ii««v(tlu 
Ij * p f"’ ,1 **‘ri hy a atamdy-stale X medal, wlu th# 
ri***‘*‘ nf ereevetlo* (qelralaat te tfa yraileuly 
J!?!} 1 *? rifakw of th# Lraailsit cavity a| tba 

m!»Ln! r !l| l ! f "* l “ *f Flew tdae aa t 

Projaetll# diameter, aad a . 2.S-J.O. Ac 1 medal 
-pradlBta sac) par oral era at the dip Ik aad toIum or 
,{* dbairvetleeml 

"^■d^r2?i!f M1,l V r .“* “° d * 1 ,l1 * b ' n ‘ a >tad ' 

I, i.?* 1 * l"»t craters . tm Ua ea«# 

■■ rifalaar, tks mMalled fia.l crater dlmmatar mt the 
erlglael graqid flam, u wiulm Id ■ ef tte ebawvod - ' 
ri}” “f. »•"* aad IbmVIm creil 
I 0 **** *F **• Flael Ira# avatar ara wluta » U ] 

' ?l*?. , r j l> *1 t ! r ? > F' "f nteapred valace.. Aa r.salts 
. *F the tmodal lot Maimer Orater. with l,i.| . « . . 

lIva resalte cMitelsat with ahaarratlaau tele ra tbm 

, , dapth mad wlra# of aAeraHaa, A* ewr#ip#Bd,a*a . ' ' 

■■»!! 1 v" r * drgrad^ treat erpLtr 1 # lees eraaiae* a# 

}?*" u Rfaffan faoartality la the lapab p'roMtera* 

hawaw, to Batch the modal urtattara : 

vllh Iki btfakoU Itii vokw tid Mfrllthai tiiiMiBd 

vslmmas for Hstrar aad ireat ore lit aid Hi, 

- f ^ t * , fa*la»t Civl ty volmas below u. " 

.erlglaot graced plus, te III Aiuis ef additional ' ■ ' 

F#r.>artb»e Uatlny. lt |, r... ; 

, Ihik tka m»4*1 m) erovlda #| ra »_ n m^ M Li . 

'flptjtl liroffltleft ot lht of iImU f 

l f M tel) <rlt< * , ‘ •MaYeUoa , • modlfleablom. • . . 

.J.'Caopby#, ike.',- », Paper. 4NtC27, 
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